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No.  1.  — SYSTEMATIC    RESULTS    OF    THE    STUDY   OF 

NORTH   AMERICAN    LAND   MAMMALS   TO   THE 

CLOSE   OF   TSE   YEAR   1900. 

BY   GERRIT  S.  MILLER,  JR.,  AND  JAMES  A.  G.  REHN. 

Three  distinct  phases  or  periods  may  be  distinguished  in  the 
recent  history  of  the  study  of  North  American  mammals.  The  first 
was  characterized  by  scanty  material  for  investigation,  and  by  the 
prevalence  of  the  conception  of  fixity  of  species.  Under  these  con- 
ditions it  was  inevitable  that  variation  should  have  been  ignored  or 
at  least  thoroughly  misunderstood,  and  that  a  large  number  of 
species  should  have  been  described.  The  close  of  this  period  may 
be  placed  at  about  the  years  1860  to  1865.  The  next  phase  came  as 
the  result  of  the  accumulation  of  more  extensive  though  still  in- 
adequate material  and  the  abandonment  of  the  idea  of  fixity  of 
species.  It  was  naturally  a  period  of  sweeping  reductions.  Va- 
riation had  been  discovered  and  was  henceforth  to  be  the  chief 
object  of  study ;  but  its  extent  and  limits  were  still  vaguely  out- 
lined, and  the  important  distinctions  between  the  different  kinds  of 
variation  had  not  been  made.  This  period  continued  until  the 
year  1889.  The  existing  phase  is  the  direct  outgrowth  of  the  last, 
and  represents  no  new  conceptions  or  tendencies  such  as  distin- 
guished the  latter  from  its  predecessor.  But,  chiefly  through  the  ac- 
quirement of  vastly  more  extensive  series  of  specimens  than  have 
ever  before  been  brought  together,  the  distinction  between  geo- 
graphic variation  and  individual  variation  has  been  made.  This 
is  the  essential  characteristic  of  the  period.  The  effects  of  this 
distinction  are  more  far-reaching  than  might  at  first  be  expected,  for 
instead  of  continued  reduction  in  the  recognized  number  of  North 
American  mammals,  it  has  brought  an  almost  bewildering  in- 
crease.^ 

The  present  paper  is  intended  to  summaiize  the  systematic  results 

» The  number  of  North  American  land  mammals  known  in  1886  was  3<>:i.  About 
1460  are  now  recoi^ized.  While  it  is  certain  that  some  of  these  will  e\etmially 
prove  to  have  been  established  on  insuftlcient  characters,  there  can  be  no  doubt 
that  the  number  to  be  eliminated  is  an  InsiKniflcant  fraction  of  the  whole,  a  quantity 
that  may  be  ignored  in  view  of  the  equally  certain  further  increase  that  will  take 
place  before  the  fauna  of  North  America  is  completely  known. 
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of  the  8tudy  of  North  American  land  mammals  to  the  close  of  the 
year  1900,  and  to  furnish  an  index  to  the  literature  of  the  subject 
for  the  past  fifteen  years.  It  is  not  an  expression  of  individual 
opinion ;  and  no  revisionary  work  has  entered  into  its  preparation. 
North  America,  as  here  understood,  is  the  entire  American  continent 
north  of  a  line  drawn  across  the  Isthmus  of  Panama  from  Colon  to 
the  City  of  Panama,  together  with  Greenland,  and  those  islands  of 
the  West  Indies  the  fauna  of  which  is  not  purely  South  American 
in  its  affinities. 

In  1885^  Mr.  F.  W.  True  published  'A  provisional  list  of  the 
mammals  of  North  and  Central  America  and  the  West  Indian 
Islands,'  a  summary  of  the  North  American  mammal  fauna  as 
then  known.  To  the  species  included  in  it  are  here  added  those 
since  recognized,  the  status  of  which  at  the  end  of  the  year  1900 
had  not  been  questioned  in  some  recent  work  of  definite  mono- 
graphic character,  where  full  synonymy  and  references  may  readily 
be  consulted.  Forms  in  regard  to  whose  standing  there  is  differ- 
ence of  opinion,  but  which  have  not  been  treated  in  such  a  mono- 
graphic paper,  are  included  ;  but  in  cases  of  this  kind  references  are 
given  to  the  conflicting  views.  The  sequence  of  groups  is  essen- 
tially that  of  Trouessart's  '  Catalogus  mammalium  tarn  viventium 
quam  fossilium  *  (Berlin,  1897-1899)  with  the  order  reversed  to  con- 
form with  the  prevalent  opinion  that  enumeration  should  begin  with- 
the  more  generalized  types  rather  than  with  the  more  specialized. 
The  arrangement  of  species  is  alphabetic  except  in  the  case  of 
genera  that  have  been  recently  monographed;  here  the  sequence 
adopted  by  the  reviser  is  followed,  and  any  additions  made  subse- 
quently to  the  publication  of  the  revision  are  entered  in  accord- 
ance with  their  supposed  afiinities.  Under  every  species  and  sub- 
species reference  is  made  to  the  first  publication  of  the  specific  or 
subspecific  name.  To  this,  when  necessary,  is  added  (a)  reference  to 
first  use  of  current  binomial  or  trinomial  name,  (b)  in  the  case  of 
species  described  before  1885,  but  not  at  that  date  admitted  as 
valid,  reference  to  establishment  as  members  of  the  North  Ameri- 
can fauna,  and  (c)  reference  to  True*s  list.*    The  species  included  by 

» Proceedings  of  the  United  States  National  Museum,  VII  (1884),  pp.  587-611  (api)en. 
dlx>      1885. 

'No  attempt  is  made  in  the  case  of  the  many  species  which  prove  to  have  been  com- 
posite, as  understood  in  1885,  to  apportion  the  name  then  used  to  each  of  the  component 
parts  as  they  now  stand.  The  word  '  part  *  in  parentheses  after  the  reference  indicates 
that  segregation  has  taken  place. 
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True  are  marked  with  an  asterisk^  so  that  the  increase  in  each 
genas  during  the  past  fifteen  years  may  be  made  the  more  apparent. 
References  to  alterations  in  generic  names  are  also  given,  bat  the 
concordance  with  the  nomenclature  of  1885,  being  sufiiciently 
indicated  by  the  citations  under  species,  is  here  omitted.  The 
type  locality  of  each  form  is  stated  with  all  possible  exactitude ;  but 
in  the  present  lack  of  definite  information  on  the  subject,  no  attempt 
is  made  to  indicate  thei  boundaries  of  geographic  ranges. 

Among  the  many  persons  who  have  given  valuable  aid  and 
advice  during  the  preparation  of  this  paper,  Mr.  Witmer  Stone,  Dr. 
J.  A.  Allen  and  Dr.  Edgar  A.  Meams  are  particularly  to  be  mentioned. 


Class  MAMMALIA. 

Subclass   EUTHERIA. 

Superorder  DIDELPHIA. 

Order  MARSUPIALIA. 

Suborder  Polypbotodontia. 

Family  DIDELPHIIDAE.^ 

Genus  CHIRONECTES  llliger. 

1811.    Chtro7Wct€8  Illiger,  Prodr.  syst.  mamm.  et  avium,  p.  76. 
Type. — Lutra  minima  Zimmermanx. 

>  For  diHcussions  of  the  nomenclature  of  certain  genera  of  this  family  see  Rehn,  Amer. 
nat.,  XXXIV,  pp.  676-577,  July,  1900;  Allen,  Bull.  Amer.  mus.  nat.  hist.,  XIII,  pp.  185-190, 
October  12, 1900;  Thomas,  Amer.  nat.,  XXXV,  pp.  144-145,  February,  1901. 
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*  ChironectaB  minimiis  (ZimmennaDii). 

1780.  Latra  (sic)  minima  Zimmbbmann,  G^ogr.  Gesch.,  n,  p. 

317. 
1885.    Chiranectes  varie^cUus  Tbub,  Proc.  U.   S.  nat.  mu8.» 

VII  (1884),  p.  587.     1885. 
1887.    Chironectes  minimis  Lydbkkbb,  Catal.  loss.  mamm. 

Brit,  mus.,  pt.  v,  p.  289. 
Type  locality.  —  Guiana. 


Genus  BSARMOSA  Gray. 

1821.  Marmosa  Gbay,  London  med.  repos.,  xv,  p.  308.  April 
1,  1821.     Type. —  IHdelphis  murina  Linnabus. 

For  use  of  this  name  in  place  of  Mxcoureus  Lesson  (Nouv.  tabL 
r^gne  animal,  p.  186, 1842)  see  Thomas,  Ann.  and  mag.  nat.  hist.,  6th 
ser.,  XVI,  p.  58,  July,  1895. 


Marmosa  canescens  (Allen). 

1893.    IHdelphis  (Mtcouretts)  canescens  Allbn,  Bull.  Amer. 

mus.  nat.  hist.,  v,  p.  235.     September  22,  1898. 
1897.   Marmoaa  canescens  Allen,  Bull.  Amer.  mus.  nat.  hist., 

IX,  p.  58.    March  15, 1897. 
Type  locality.  —  Santo  Domingo  de   Guzman,   Isthmus  of 

Tehuantepec,  Mexico. 

^Marmoea  cinarea  (Temminck). 

1827.   Didelphis   cinerea  Temminck,   Monogr.  mamm.,  i,  p. 

40. 
1885.   Diddphys   cinerea  True,   Proc.  IT.  S.   nat.  mus.,  vii 

(1884),  p.  587.     1885. 

1897.  Marmosa  cinerea  Allen,  Bull.  Amer.  mus.  nat.  hist., 
IX,  p.  43.    March  11, 1897. 

Type  locality. —  Brazil. 

Marmosa  insnlaris  Merriam. 

1898.  Marmosa   instdaris  Merbiam,   Proc.  biol.  soc.  Wash- 
ington, XII,  p.  14.    January  27,  1898. 

Type  locality.  —  Maria  Madre  Island,  Tres  Marias  Islands, 
State  of  Jalisco,  Mexico. 
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'*^ Marmosa mnrina  (Linnaeus). 

1758.    [Didelphis']  murina  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  55. 
1885.   Diddphys  murinus  True,  Proc.  U.  S.  nat.  raus.,  vii 

(1884),  p.  587.     1885. 
1895.   Marmosa  murina  Thomas,  Ann.  and  mag.  nat.  hist., 

6th  ser.,  xvi,  p.  58.     July,  1895. 
Type  locality.  —  Brazil. 

Marmoaa  mnrina  mezicana  Merriam. 

1897.   Marmosa  murina  mexicana  Merriam,  Proc.  biol.  see. 

Washington,  xi,  p.  44.     March  16,  1897. 
Type  locality. — Juquila,  State  of  Oaxaca,  Mexico. 

Marmosa  oazacae  Merriam. 

1897.  Marmosa  oa^acae  Merriam,  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  43.     March  16,  1897. 

Type  locality.  —  City  of  Oaxaca,  Oaxaca,  Mexico. 

Marmosa  sinaloae  Allen. 

1898.  Marmosa  sinaloae  Allen,  Bull.  Amer.  mus.  nat.  hbt., 
X,  p.  143.     AprU  12,  1898. 

Type  locality.  —  Tatemales,  State  of  Sinaloa,  Mexico. 


Genus  CALUROMTS  Allen. 

1900.    Caluromys  Allen,  Bull.  Amer.  mus.   nat.  hist.,  xiii,  p. 
189.     October  12, 1900.     Type.  —  Didelphis  philander  liiNi!!fA^v&. 


Caluromys  alstoni  Allen. 

1900.    Caluromys  alstoni  Allen,  Bull.  Amer.  raus.  nat.  hist., 

xra,  p.  189.     October  12,  1900. 
Type  locality.  —  Tres  Rios,  Costa  Rica. 

*  Caluromys  derbianus  (Waterhouse). 

1841.    Didelphys    derbiamis   Wateruouse,    Jardine's   natur. 

library,  mamm.,  xi,  p.  97. 
1885.    Didelphys  derbiamis  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  587.     1885. 
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1900.    Cdluromys  derbiamis  Allen,  Bull.  Amer.  mus.  nat.  hist., 

XIII,  p.  189.     October  12,  1900. 
Type  locality.  —  Unknown. 

Calnromys  laniger  pallidus  (Thomas). 

1899.  Philander  laniger  pallidas  Thomas,  Ann.  and  mag.  nat. 
hist.,  7th  ser.,  iv,  p.  286.     October,  1899. 

1900.  Caluromys  laniger  paUidtia  Allex,  Bull.  Amer.  raus. 
nat.  hist.,  xiii,  p.  189.      October  12,  1900. 

Type  locality.  —  Bogava,  Chiriqui,  Panama.     Altitude,  250 
meters. 


Genus  METACHIRUS  Burmeister. 

1854.  Metachirua  Burmeister,  Thiere  Brasil.,  i,  p.  135.  Based 
(by  elimination)  on  the  species  myosurus  Temminck  (=  nndicau- 
data  E.  Geoffroy)  and  quica  Temminck. 


*  Metachims  fnscogrisetis  Allen. 

1885.    Didelphys   quica  True,   Proc.   U.    S.    nat.   mus.,   vii 

(1884),  p.  587.     1&85.     (Not  of  Temminck.) 
1900.   Metachims  fuscogriseus  Allen,  Bull.  Amer.  mus.  nat. 

his.t.  xiii,  p.  194.     October  23,  1900. 
Type  locality.  —  Central  America. 

Metachims  nndicandatns  (£.  Geoffroy). 

1803.  Didelphys  nudicaudata  E.  Geoffroy,  *'  Cat.  mus.  p.  42." 
1888.   Didelphys  7ucdicaudata  Thomas,   Catal.   marsup.   and 

monotr.  Brit,  mus.,  p.  332. 
1900.    M\etachir\is']    nicdicaiidatics   Allen,   Bull.   Am.   mus. 

nat.  hist.,  xiii,  p.  197.     October  23,  1900.. 
Type  locality.  —  Cayenne,  French  Guiana  (see  Allen,  Bull. 

Amer.  mus.  nat.  hist.,  xiii,  p.  197,  October  23,  1900). 
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Genus  DIDELPHIS  Linnaeus. 

1758.     Didelphis  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  54.     Type. 
—  Didelphis  marsupialis  Linnaeus. 


*  Didelphis  aurita  Wied. 

1826.     Diddphys  aurita    Wied,    Beitr.   Naturgesch.  BrasiL, 

II,  p.  395. 
1885.   Didelphys  aurita   True,    Proc.   U.   S.   nat.   mus.,  vii 

(1884),  p.  587.     1885. 
Type  locality. — Villa  Vicoza,  Parahyba  River,  Brazil. 

*  Didelphis  marsupialis  Linnaeus. 

1758.     [Didelphis]  marsupialis  Linnaeus,  Syst.  nat.,  x  ed., 

I,  p.  54. 
1885.    Didelphys  viryiniana  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  587.     1885. 
1888.    Didelphys  marsupialis    Thomas,   Catal.   marsup.   and 

raonotr.  Brit,  mus.,  p.  323. 
Type  locality.  —  Virginia. 
According  to  Thomas  (Amer.  nat.,  xxxv,  pp.  144-145,  Febni- 
ary,  1901)  this  species  should  stand  as  D.  viryiniana, 

Didelphis  marsupialis  calif omica  (Bennett). 

1883.     Didelphis  calif  omica  Bennett,  Proc.  zooL  Soc.  liOn- 

don,  p.  40. 
1894.   Didelphis  m,arsupialis  californica  Allen,  Bull.  Amer. 

mus.  nat.  hist.,  vi,  p.  168.     May  31,  1894. 
Type  locality.  —  "That  part   of   California   which   adjoins 

Mexico." 

Didelphis  marsupialis  pigra  (Bangs). 

1898.     Didelphis  viryiniana  piyra  Bangs,  Proc.  Boston  soc. 

nat.  hist.,  xxviii,  p.  172.     March,  1898. 
Type  locality. —  Oak  Lodge,  opposite  Micco,  Brevard  County, 
Florida. 
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Superorder  MONODELPHIA 

Order  EDENTATA. 
Family  BRADYPODIDAB. 

Genus  CHOLOEPUS  lUiger. 

1811.       Choloepus  Illiger,  Prodr.  syst.  raamm.  et  avium,  p.  108. 
Type. —  Bradypits  didactylus  Linnaeus. 

*  Choloepus  hoff manni  Peters. 

1858.     Choloepus   hoffmanni  Peters,  Monatsber.  k.  preuss. 

Akad.  Wissensch.  Berlin,  p.  128. 
1885.    Cholopus  hoffmani   True,  Proc.  U.   S.  nat.    mus.,  vii 

(1884),  p.  588.     1885. 
Type  locality.  —  Costa  Rica. 

Genus  BRAD7PUS  Linnaeus. 

1758.     Bradypus  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  34.     Type. — 
Bradypus  tridactylus  Linnaeus. 


'i^ Bradypus  castaneiceps  (Gray). 

1871.  Arctopithecus  castaneiceps  Gray,  Proc.  zool.  soc,  Lon- 
don, p.  444. 

1882.  Bradypus  casta7ieice2)s  Alston,  Biol.  Centr.-Amer., 
mammals,  p.  184. 

1885.  Bradypus  cast/f/teiceps  True,  Proc.  U.  S.  nat.  mus., 
VII  (1884),  p.  588.    1885. 

Type  locality.  —  Chontales,  Nicaragua. 

'i^^Bradypus  infuscatus  Wagler. 

1831.     Bradypus  infuscatus  Wagler,  Isis,  p.  611. 
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1885.   Bradyptis  infiiscattis  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  588.     1885. 
Type  locality.— Western  Brazil. 


FamUy  MTRMECOPHAOIDAE. 


Genus  CYCLOPES  Gray. 

1821.  Cyclopes  Gray,  London  med.  repos.,  xv,  p.  305.  Type. 
—  Myrmecophaga  didactyki  Lixnaeus. 

For  use  of  this  name  in  place  of  Cyclothurtia  Lesson  (Nouv. 
tabl.  rtgne  animal,  p.  152,  184G)  see  Thomas,  Ann.  and  mag.  nat. 
hist.,  6th  ser.,  xv,  p.  191,  February,  1895;  Palmer,  Proc.  biol.  soc. 
Washington,  xiii,  p.  72,  September  28,  1899. 


^  Cyclopes  didactylos  (Linnaeus) . 

1758.    \^Mynnecophaga\  didactyla  Linnaeus,  Syst,  nat.,  x  ed., 

I,  p.  35. 
1885.    Cycloturas  didiwXylus  Tbue,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),p.  587.     1885. 
1900.    Cyclopes  dkkictyhcs  Rehn,  Amer.  nat.   xxxiv,  p.  576. 

July,  1900. 
Type  locality.  —  Surinam. 


Genus  MTRMECOPHAG-A  Linnaeus. 

1758.  Myrmecophaga  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  35.    Type 
—  Myrmecophaga  tetradactyla  Linnaeus. 

1  For  studies  of  the  Linnaean  species  in  relation  to  their  present  generic  standing, 
«ee  Rehn,  Amer.nat.,  XXXIV,  pp.  675-576,  July,  1900;  Thomas,  Amer.  nat.,  XXXV,  pp. 
14^-144,  February,  1901. 
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For  use  of  this  name  in  place  of  Uroleptes  see  Rehn,  Amer.  nat.^ 
XXXIV,  p.  576,  July,  1900.  For  substitution  of  Uroleptes  (Wagler, 
Nat.  Syst.  der  Amphibien,  p.  36,  1830)  for  Tamandua  (Lesson, 
Nouv.  tabl.  r^gne  animal,  p.  152,  1842)  see  Palmer,  Proc.  biol.  soc. 
Washington,  xiii,  p.  73,  September  28,  1889. 

According  to  Thomas  (Amer.  nat.,  xxxv,  p.  144,  February^ 
1901)  this  genus  should  stand  as  Uroleptes  Wagler. 


M3n:mecophaga  sellata  Cope. 

1889.     Myrmecophaga  sellata  Cope,  Amer.  nat.,  xxin,  p.  133. 

February,  1889. 
Type  locality. — Honduras. 

*  M3n:mecophaga  tetradactyla  Linnaeus. 

1758.      [_Mj/rmecophaga]   tetradactyla    Linnaeus,  Syst.  nat.,. 

X  ed.,  I,  p.  35. 
1885.   Myrmecophaga  quadrldactyla  True,  Proc.  U.  S.  nat. 

mus.,  VII  (1884),  p.  588.     1885. 
Type  Locality. — Brazil. 


Genus  FALCIFER  Rehn. 

1900.  JFatdfer  Rehn,  Amer.  nat.,  xxxiv,  p.  -576.  July,  1900. 
Type, — Myrmecophaga  juhata  Linnaeus. 

According  to  Thomas  (Amer.  nat.  xxxv,  p.  143,  February, 
1901)  this  g^nus  should  stand  as  Myrmecophaga  Linnaeus. 

♦Palcifer  jubata  (Linnaeus). 

1756.     [^Myrmecophaga]  juhata  Linnaeus,  Syst.  nat.,  xii  ed., 

I,  p.  52. 
1885.   Myrtnecophaga  juhata  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  588.     1885. 
1900.     Falcifer  juhata    Rehn,    Amer.   nat.,  xxxiv,  p.   576. 

July,  1900. 
Type  Locality. — Brazil. 
According  to   Thomas    (Amer.   nat.,   xxxv,  p.   143,  February, 
1901) ,  the  proper  name  for  this  species  is  Myrmecophaga  tridactyla 
Linnaeus  (Syst.  nat.,  x  ed.,  i,  p.  35,  1758). 
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Family   DASYPODIDAB. 
Subfamily  Dasypodinae. 

Genus  CABASSOUS  McMurtrie. 

1831.  Cabassaus  McMurtrie,  Cuvier's  anim.  kingd.,  i,  p.  164. 
Type. — Dasypus  unicinctus  Linnaeus. 

For  use  of  this  name  in  place  of  the  preoccupied  Xtmirus 
(Wagler,  Xat.  Syst.  d.  Amphibien,  p.  36,  1830),  see  Palmer,  Proc. 
biol.  soc.  Washington,  xiii,  p.  71,  September  2H,  1899. 


Cabassoos  centralis  (Miller). 

1899.      TcUoua    (Ziphila)  centralis    Miller,  Proc.  biol.  soc. 

Washington,  xii>,  p.  4.     January  31,  1899. 
1899.     C[aba8sous]  centralis  Palmer,  Proc.  biol.  soc.  Wash- 
ington, XIII,  p.  72.     September  28,  1899. 
Type  locality. — Chamelicon,  Honduras. 


Subfamily  Tatuinae. 


Genus  TATXJ  Blumenbach. 

1799.  Tatu  Blumenbach,  Handb.  der  Naturgesch.,  p.  73.  Type. 
— DdsypxM  novemcinctus  Linnaeus. 

For  use  of  this  name  in  place  of  Tatima  (Lesson,  Man.  de  mam- 
malogie,  p.  309,  1827),  see  Palmer,  Proc.  biol.  soc.  Washington, 
XI,  p.  174,  June  9,  1897. 

*Tata  novemcinctum  (Linnaeus). 

1758.     [Dasypus]  novemcinctus  Linnaeus,  Syst.  nat.,  x  ed., 
I,  p.  51. 
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1799.    [Tatu]  novemcinctus  Blumenbach,  Handb.  der  Natur- 

gesch.,  p.  73. 
1885.    Taticsia  novemcinctus   True,  Proc.    U.  S.   nat.  mus., 

VII  (1884),  p.  588.     1885. 
Type  locality. — Brazil. 


Order  UNGULATA. 
Suborder  Artiodactyla. 

Family  TAYASSUIDAE. 

Genus  TATASSU  Fischer. 

1814.  Tayassu  Fischer,  Zoognosia,  iii,  p.  284.  Type. — 
Tayassxi  pecari  Fischer,  =  Sus  albirostns  Illiger. 

For  use  of  this  name  in  place  of  Dicotyles  (Cuvier,  Rdgne  ani- 
mal, I,  p.  237,  1817)  see  Palmer,  Proc.  biol.  soc.  Washington,  xi,  p. 
174,  June  9,  1897. 


Tayassu  angulatum  (Cope) . 

1889.  Dicotyles  angulatus  Cope,  Amer.  nat.,  xxiii,  p.  147. 
February,  1889. 

1898.  Tliiyassii]  angidatus  Bangs,  Proc.  biol.  soc.  Washing- 
ton XII,  p.  164.     August  10,  1898. 

Type  locality. — Guadelupe  River,  Texas. 

Tayassu  angulatum  sonoriense  (Mearns). 

1897.  Dicotyles  angulatus  sonoriejisis  Mearxs.  Prelimi- 
nary diagnoses  of  new  mammals  of  the  genera  Mephitis, 
Dorcelaphus  and  Dicotyles  from  the  Mexican  border  of  the 
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United  States,  p.  3.     February  11,  1897.     (Reprint:  Proc. 
U.  S.nat.  raus.,  xx,  p.  469.     December  24,  1897.) 
Type   locality. — San    Bernardino    River,    Sonora,   Mexico, 
near  monument,  no.  77,  Mexican  boundary  line. 

*  Tayassu  albiroatre  (Illiger). 

1815.   jSics  albirostris  Illiger,  Abhandl.  k.  Akad.  Wissensch. 

Berlin,  p.  115. 
1885.    IHcotyleH   labiatus  True,   Proc.   U.  S.   nat.   raus.,   vii 

(1884),  p.  592.     1H85. 
1900.    Tayassu  albirostris  Berg,  Comunicaciones    del  Museo 

nacional  de  Buenos  Aires,    i,  no.  6,  p.  222.   May  23,  1900. 
Type  locality.  —  Paraguay. 

*  Tayassu  tajacu  (Linnaeus). 

1758.    [Sus]  t<yacu  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  50. 

1885.     Dieotyles    tajacu  True,   Proc.    U.   S.   nat.    mus.,   vii 

(1884),  p.  591.     1885.     (Part.) 
1898.    Tlctyassii]  tajacu  Bangs,  Proc.  biol.   soc.   Washington 

XII,  p.  164.     August  10,  1898. 
Type  locality.  —  ^*  Mexico,   Panama   and   the  mountains  of 

Brazil.'' 


T'araily  CERVIDAE. 

Subfamily  Ceuvixae. 

Lydekker  has  recently  publisher!  an  elaborate  popular  account  of 
the  American  deer  (The  deer  of  all  lands,  London,  189S)  but  his 
work  cannot  be  regarded  as  constituting  a  revision  of  tlie  grouj). 


Genus  ODOCOILEIJS  Rafines(}iie. 

1832.  Odocoileus  Rafinksch'E,  Atlantic  journal,  i,  p.  109.  Au- 
tumn of  1832.  Type. —  (klocoihas  speUns  Rafixksi^ue  i=  Cercus 
(lama  americanus  Erxlehkx,  or  a  closely  related  subfossil  form. 
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For  use  of  this  name  in  place  of.  Cariacus  (Lesson,  Nouv.  tabl. 
r^gne  animal,  p.  173,  1842)  and  Dorcelaphus  (Glogeb,  Gremeinn. 
Hand.-  u.  Hilfsb.  der  Naturgesch.,  p.  140,  1841)  see  Merriam, 
Proc.  biol.  80C.  Washington,  xii,  p.  99,  April  30,  1898. 

Regarded  by  Lydekker  (The  deer  of  all  lands,  p.  243,  1898)  as 
forming,  part  of  the  genus  MuTunnn, 


Odocoileos  acapnlcensis  (Caton) . 

1877.  Ct-rvus  acapuIcenHis  Caton,  Antelope  and  deer  of  Amer- 
ica, p.  118. 

1890.  O[(locoilet(fi'j  ((c(/j)ulceft.sis  Mkrriah,  Proc.  biol.  soc. 
Washington,  xii,  p.  104.  April  30,  1898  (in  text  under 
O.  neJHoni), 

Type  locality.  — Acapulco,  Guerrero,  Mexico. 

*  Odocoileos  americanus  (Erxleben). 

1777.   \^Cervu8    dama]    americanus    Erxleben,    Syst.    regni 

anim.,  i,  p.  312. 
1885.    Cdrutcus  virginianus  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  592.     1885  (part). 

1899.  Odocoileus  americanus  Miller,  Bull.  N.  Y.  State  mus., 
VI,  p.  299.     November  18,  1899. 

Type  locality. —  Eastern  Virginia. 
According  to  Allen  (Amer.  nat.,  xxxiv,  p.  318,  April,  1900)  the 
specific  name  americanus  is  not  tenable. 

Odocoileus  americanus  borealis  Miller. 

1900.  Odocoileus  americanus  borealis  Miller,  Bull.  N.  Y. 
State  museum,  viii,  p.  83.     November  21,  1900. 

Type  locality.  —  Bucksport,  Maine. 

Odocoileus  americanus  macrourus  (Iiafine8que;. 

1817.    Corvus  (sic)  macrmirus  Kafixesqie,  American  monthly 

magazine,  i,  p.  436.     October,  1817. 
Type  hxality.  —  Plains  of  Kansas  River,  Upper  Mississippi 

Valley. 

Odocoileus  cerrosensis  Merriam. 

1898.    Odocoileus  cerrosensis  Merriam,  ProL*.  biol.  soc.  Wash- 
ington, xii,  p.  101.     April  30, 1898. 
Type  locality.  —  Cerros  Island,  off  Lower  California,  Mexico. 
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*  Odocoilens  colnmbiantis  (Richardson). 

1829.  Cervus  macrotiSy  var.  columbiana  Richardson,  Fauna 
Boreali- Americana,  i,  p,  257. 

1885.  Cariacns  columbiantis  Teue,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  592.    1885. 

1898.  Odocoileus  columbianus  Mebbiam,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  100.     April  30,  1898. 

Type  loc^ality. —  Mouth  of  the  Columbia  River,  Oregon. 

Odocoileus  colnmbianas  scaphiotus  Merriam. 

1898.    Odocoileus  columbianus  scaphiotus  Merriam,  Proc.  biol. 

soc.  Washington,  xii,  p.  101.     April  30,  1898. 
Type  locality.  —  Laguna  Ranch,  Gabilan  Range,  Riverside 

County,  California. 

Odocoileus  colnmbianas  sitkensis  Merriam. 

1898.    Odocoileus  columbianus  sitkensis  Merriam,  Proc.  biol. 

soc.  Washington,  xii,  p.  100.     April  30,  1898. 
Type  locality.  —  Sitka,  Alaska. 

Odocoilens  conesi  (Coues  and  Yarrow) . 

1875.    Cariacus  mrginianus  var.  cowc^i  Coues  and  Yarrow, 

Rep.  upon  geogr.  and  geol.  expl.  and  sur\*.,  west  of  100th 

meridian  (Wheeler),  v,  p.  72. 
1898.    Odocoileus  couesi  Thompson,  Forest  and  stream,  li.  p. 

286.    October  8,  1898. 
Type  locality.  —  Camp  Crittenden,  Pima  County,  Arizona. 

Odocoilens  crooki  (Meains) . 

1897.  Dorcelapkus  crooki  Mearxs.  Preliminary  diagnoses 
of  new  mammals  of  the  genera  Mephitis,  Dorcelaphus  and 
Dicotyles,  from  the  Mexican  border  of  the  United  States, 
p.  2.  February  11,  1897.  (Reprint:  Proc.  U.  S.  nat.  mus., 
XX,  p.  468.    December  24,  1897.) 

1898.  Odocoileus  crooki  Thompson,  Forest  and  stream,  li, 
p.  286.     October  8,  1898. 

Type  Locality.  —  Summit  of  the  Dog  Mountains,  Grant 
County,  New  Mexico. 

*  Odocoilens  hemionns  (Rafinesque). 

1817.  Cervus  hemionus  Rafinesque,  American  monthly 
magazine,  i,  p.  436.     October,  1817. 
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1885.  CaHacus  macrotia  True,  Proc.  U.  S.  nat.  mus.,  vri 
(1884),  p.  592.     1885. 

1897.  Odocoileus  hemionus  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  100.     April  80,  1897. 

Type  locality.  —  Sioux  River,  South  Dakota. 

Odocoileus  hemionus  califomicus  (Caton). 

1876.'  Cerviva  macrotis  var.  califomicus  Caton,  Amer.  nat., 
X,  p.  464.     August,  1876. 

1898.  Odocoileus  hemionus  ccdifornicus  Thompson,  Forest 
and  stream,  li,  p.  286.     October  8,  1898. 

Type  locality.  —  Near  Gaviota  Pass,  forty  miles  from  Santa 
Barbara,  California. 

Odocoileus  hemionus  eremicus  (Mearns). 

1897.  Dorcelaphus  hemionus  eremicus  Mearxs,  Preliminary 
diagnoses  of  new  mammals  of  the  genera  Mephitis,  Dorcela- 
phus and  Dicotyles  from  the  Mexican  border  of  the  United 
States,  p.  4.  February  11,  1897.  (Reprint:  Proc.  U.  S. 
nat.  mus.,  xx,  p.  470.     December  24,  1897.) 

1898.  Odocoileus  hemionus  eremicus  Thompson,  Forest  and 
stream,  li,  p.  286.    October  8,  1898. 

Type  locality.  —  Sierra   Seri,    near  the  Gulf  of  California, 
.J.,    Sonora,  Mexico. 

Odocoileus  hemionus  peninsulae  (Lydekker). 

1898.     Mazama  hemionus  pe7iinsidaeIjY DKKKEB,.     Proc.  zool. 

soc.  London,  (1897),  p.  900. 
Type  locality.  —  La  Paz,  Lower  California. 

Odocoileus  leucurus  (Douglas). 

1828.      Cervus  leucurus  Douglas,  Zool.  journ.,  iv,  p.  330. 
1898.      Odocoileus  leucurus  Thompson,  Forest  and  stream,  li, 

p.  286.     October  8,  1898. 
Type  locality.  —  Lower  Columbia  River,  Oregon. 

Odocoileus  mezicanus  (Gmehn). 

1788.     [Cervus]  mexlcanus  Gmelin,  syst,  nat.,  i,  p.  179. 
Type  locality.  —  Mexico. 

Odocoileus  nelson!  Merriam. 

1898.      Odocoileus  nelsoni  Mekriam,  Proc.    biol.  soc.   Wash- 
ington, XII,  p.  103.     April  30,  1898. 
Type  locality.  —  San  Cristobal,  highlands  of  Chiapas,  Mexico. 
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OdocoileiiB  osceola  (Bangs). 

1896.     Cariacus  osceola  Bangs,  Proo.  biol.  soc.  Washington, 

X,  p.  26.     February  25,  1896. 
Type  locality.  —  Citronelle,  Gtrus  County,  Florida. 

Odocoileos  tezensis  (Mearns) . 

1898.  Dorcelaphus  texensia  Mearns,  Proc.  biol.  soc.  Wash- 
ington, xn,  p.  23.     January  27,  1898. 

1898.  Odocoileus  texensis  Thompson,  Forest  and  stream,  li, 
p.  286.     October  8,  1898. 

Type  locality.  —  Fort  Clark,  Kinney  County,  Texas. 

Odocoileos  thomasi  Mernam. 

1898.     Odocoileus   thomasi  Mebriam,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  102.     April  30,  1898. 
Type  locality.  —  Huehuetan,  Chiapas,  Mexico. 

*  Odocoileus  toltecus  (Saussure). 

1860.     Cervus  toUecus  Saussure,  Revue  et  magasin  de  zoolo- 

gie,  2d  ser.,  xii,  p.  247. 
1885.    Cariacus   toltecus   True,  Proc.   U.   S.    nat.   mus.,    vii 

(1884),  p.  592.     1885. 
Type  locality.. —  Near  Orizaba,  Vera  C        Mexico. 

Odocoileos  tmei  Merriam. 

1898.      Odocoileus  truei  Merriam,  Proc.  biol.  soc.  Washing- 
ton, XII,  p.  103.     April  30,  1898. 
Type  locality.  — Segovia  River,  Eastern  Honduras. 


Genus  MAZAMA  Rafinesque. 

1817.  Mazama  Rafinesque,  American  monthly  magazine,  i, 
p.  363.  September,  1817.  Type. —  Cervus  rufinns  Illi(;er  (see 
Merriam,  Science,  n.  s.,  i,  p.  208,  February  22, 1895.) 


*  Mazama  aartorii  (Saussure). 

1860.     Cervus    sartorii    Saussure,    Revue    et    magasin    de 
zoologie,  2d  ser.,  xii,  p.  252. 
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1885.    Cariacus  ruflnus   True,  Proc.    U.   S.    nat.   nms.,   yi 

(1884),  p.  592.      1885. 
1898.     Mazama  sartorii  Lydekkeb,  The  deer  of  all  lands, 

p.  303. 
Type  locality. — Mirador,  State  of  Vera  Cruz,  Mexico. 


Genus  CERVXTS  Linnaeus. 

1758.     Ccryi/^  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  66.     Type. — 
Cervus  elaphus  Linnaeus. 


*C6rvu8  canadensis  (Erxleben.) 

1777.     [Cervus  elaphiia]   canadensis  Erxleben,  Syst.   regni 

anim.,  i,  p.  305. 
1783.     Cervus  canadensis  Schreber,  Saugth,  t,  pi.  246  a. 
1885.     Cervus  canadensis  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  592.    1885. 
Type  locality. — Eastern  Canada. 

Cervus  canadensis  occidentalis  (Smith). 

1827.     C[erviis\    occidentalis    H.    Smith,    Griffith's     Cuvier, 

animal  kingdom,  iv,  p.  101. 
1865.     Clervus"]  canadensis  occidentalis  Blyth,    Proc.  zool. 

800.  London,  1865,  p.  618. 

1897.  Cervus  rooseveldti  Merriam,  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  272.     December  17,  1897. 

1898.  Cervus  canadensis  occidentalis  Lydekker,  The  deer  of 
all  lands,  p.  101. 

Type  locality. — Extreme  western  North  America. 


Genus  ALCBS  Jardine. 

1835.  Alces  Jardine,  Nat.  library,  xxi  (mammalia :  deer,  ante- 
lopes, camels,  etc.),  p.  125.     Type.  —  Alces  americanus  Jardine. 

For  use  of  this  name  in  place  of  Alee  H.  Smith  (Griffith's 
Cuvier,  animal  kingdom,  v,  p.  303,  1827)  see  Lydekker,  The 
deer  of  aU  lands,  pp.  49,  51, 1898. 
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*  Alcoa  americantis  Jardine. 

1835.     Alces  americanus  Jabdinb,  Nat.  library,  xxi  (mam- 
malia: deer,  antelopes,  camels,  etc.),  p.  125. 
1885.   Alces  machlis  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  592,  1885. 
Type  locality. —  North  America. 

Alces  gigas  Miller. 

1899.     Alces  gigas  Miller,  Proc.  biol.  soc.  Washington,  xiii, 

p.  57.     May  29,  1899. 
Type    locality. — North    side    of    Tustumena  Lake,   Kenai 

Peninsula,  Alaska. 


Genus  RANG-IFER  Hamilton  Smith. 

1827.     Rangifer  Hamilton  Smith,   Griffith's    Cuvier,   Animal 
kingdom,  v,  p.  304.     Type. —  Cervits  tarandus  Linnaeus. 


*  Rangifer  arcticus  (Richardson). 

1829.     Cervus  tarandus    var.    arctica    Richardson,    Fauna 

Boreal i- Americana,  i,  p.  241. 
1885.     Rangifer  tarand^is    and    R.   tarandus    groenlandicus 

True,   Proc.  U.   S.  nat.  mus.,  vii  (1884),  p.  592.     1885. 
1896.     Rangifer  arcticus  Allen,  Bull.  Amer.  mus.  nat.  hist., 

viii,  p.  284.     November  21,  1896. 
Type  locality. — Arctic  coast  of  America. 

*  Rangifer  caribou  (Gmelin). 

1788.     [Cervus    tarandus"]    caribou    Gmelin,    Syst.    nat.,    i, 

p.  177. 
1854.    Rangifer  caribou  Audubon  and  Bachman,  Quadr.  N. 

Amer.,  in,  p.  111. 
1885.    Rangifer   tarandus   caribou   True,    Proc.   U.    S.  nat. 

mus.,  VII  (1884),  p.  592.     1885. 
Type  locality. — Eastern  Canada. 

R;angifer  dawsoni  Seton- Thompson. 

1900.    Rangifer  dawsoni  Seton  Thompson,  Ottawa  naturalist, 
XIII,  p.  260.     February,  1900. 
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Type  locality. — Graham   Island,    Queen   Charlotte   Group, 
British  Columbia,  Canada. 

Rangifer  groanlandicus  (Gmelin). 

1788.    [^Cervus  tarandus']  groenlandicus    Gmelin,  Syst.  nat., 

I,  p.  177. 
1857.     Rangifer    groenlandicus    Baied,     Mam.    N.   Amer., 

p.  634. 
Type  locality. — Greenland. 

Rangifer  montanus  Seton-Thompson. 

1899.     Rangifer  montamcs  Seton-Tiiompson,  Ottawa  natur- 
alist, XIII,  No.  5,  pp.  129-130.     August,  1899. 
Type   locality. — Illecillewaet  watershed,    near  Revelstoke, 
Selkirk  Range,  British  Columbia,  Canada. 

Rangifer  terraenovae  Bangs. 

1896.     Rangifer  terraenovae  Bangs,  Preliminary  description 
of  the  Newfoundland  caribou,  p.  1.     November   11,  1896. 
Type  locality. — Codroy,  Newfoundland. 


Family   ANTILOCAPRIDAE. 


Genus  ANTILOCAPRA  Ord. 

1818.     Antilocapra  Ord,  Journ.  de  physique,  lxxxvii,  p.  149. 
Ty})e.  —  Antilope  a7nerica7ia  Ord. 

^Antilocapra  americana  (Ord). 

1815.  Antilo/ye  americana  Ord,  Guthrie's  geography,  2d  Araer. 

ed.,  II,  p.  292  (described  on  p.  308). 
1818.     A7itilocapra    americana     Ord,   Journ.    de    physique, 

LXXXVII,  p.  149. 
18H5.    Antilocapra  americana  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  592.     1885. 
Type  locality.  —  "  On  the  plains  and  the  highlands  of  the 

Missouri." 
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Family  BOVIDAR 

For  a  recent  account  of  the  American  Bovidae  see  Lydekker, 
Wild  oxen,  sheep  and  goats  of  all  lands,  London,  1898. 


Genus  BISON  Hamilton  Smith. 

1827.      Bison  Hamilton  Smith,  Griffith's  Cuvier,  Animal  king- 
dom, V,  p.  373.    Type.  —  Bos  bison  Linnaeus. 

*  Bison  bison  (Linnaeus) . 

1758.     [^Bos"]  bison  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  72. 
1885.   Biso7i  americamis  True,  Proc.  U.  S.  nat.   mus.,  vii 

(1884),  p.  592.     1885. 
1888.     B\isoyi\  bison  Jordan,  Manual  of  the  vertebrate  ani- 
mals of  the  northern  United  States,  5th  ed.,  p.  337. 
Type  locality.  —  Mountains  of  southeastern  United  States. 

Bison  bison  athabascae  Rhoads. 

1898.      Bison    bison    athabascae    Rhoads,  Proc.  acad.   nat. 

sci.  Phila.,  (1897),  p.  498.    January  18, 1898. 
Type   locality.  —  Great    Slave   Lake,  Mackenzie,  Canada. 


Genus  OVIBOS  Blainville. 

1816.  Ovibos  Blainville,  Bull.  soc.  philom.,  p.  76.  Type. — 
Bos  moschatiis  Zimmermann. 

The  genus  Ovibos  has  been  removed  from  the  typical  Bovidne  to 
form,  together  with  the  Asiatic  Budorcas,  the  subfamily  Ovibovi- 
nae  (Matschie,  Sitzungsber.  der  G^sellsch.  naturforsch.  Freunde 
zu  Berlin,  1898,  pp.  30-31.) 

*  Ovibos  moschatus  (Zimmermann). 

1780.     Bos  moschatus  Zimmermann,  Geogr.  Geschichte,  ii, 

p.  86.     • 
1822.     Ovibos  moschatus  Desmarest,  Mammalogie,  ii,  p.  492. 
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1885.     Ovibos  nwschatus  True,  Proc.  U.  S.  nat.   mu8.,  vii 

(1884),  p.  592.    1885. 
Type  locality.  —  Churchill  River,  Kewatin,  (Canada. 

Ovibos  moBChatus  wardi  Lydekker. 

1900.    Ovibos    moschaius    wardi  Lydekkei^  Nature,    lxiii, 

p.  157.    December  13,  1900. 
Type  locality.  —  East  Greenland. 


Genus  OVIS  Linnaeus. 

1758.     Oms  Linnaeus,   Syst.   nat.,  x   ed.,  i,  p.  70.     Type. — 
OmB  aries  Linnaeus. 


*  Ovis  canadensis  Shaw. 

1804.     Ovis  canadcTisis  Shaw,  Naturalists*  miscelL,  xv,  p.  610. 
1885.     Ovis  montana  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  592.    1885. 
1891.     Ovis  canadensis  Merriam,  North  Amer.  fauna,  no.  5, 

p.  81.     July  30,  1891. 
Type  locality. —  Interior  of  Canada. 

Ovis  canadensis  liardensis  Lydekker. 

1898.      Ovis   canadensis    liardensis    Lydekker,  Wild  oxen, 

sheep  and  goats  of  all  lands,  p.  215. 
Type  locality. —  Liard  River,  British  Columbia,  Canada. 

♦Ovis  daUi  (Nelson). 

1884.  Ovis  montana  dalli  Nelson,   Proc.    U.    S.   national 
mus.,  VII,  p.  12.     June  3,  1884. 

1885.  Ovis  montana  dalli  True,  Proc.  U.  S.  nat.  mus.,  vu 
(1884),  p.  592.    1885. 

1897.     Ovis  dalli  Allen,  Bull.   Amer.  mus.   nat.   hist.,   ix, 

p.  112.    April  8,  1897. 
Type  locality.  —  Mountains  south  of  Fort  Yukon,  Alaska. 

Ovis  stonei  Allen. 

1897.     Ovis  stonei  Allen,   Bull.  Amer.   mus.   nat.  hist.,  ix, 
p.  111.     April  8,  1897. 
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Type  locality. —  Headwaters  of  the  Stikeen  River,  British 
Colambia,  Canada,  near  Alaskan  boundary.  Altitude,  about 
6500  feet. 

Ovis  nelson!  Merriam. 

1897.     Oois  nelsoni  Merriam,  Proc.  biol.  soc.   Washington, 

XI,  p.  218.     July  15,  1897. 
Type  locality. —  Grapevine  Mountains,  on  boundary  between 

California  and  Nevada,  just  south  of  lat.  37°. 


Genus  ORXSAMNOS  Rafinesque. 

1817.  Oreamnos  Rafinesque,  Amer.  monthly  magazine,  ii,  p. 
44.  November,  1817.  Based  on  Mazama  dorsata  Rafinesque 
(:^0vi8  montana  Ord),  M,  sericea  Rafinesque  (z=0vt8  montana 
Ord),  and  M.puda  Rafinesque  (a  South  American  deer). 

OreamnoB  kennedjri  Elliot. 

1900.  Oreamnos  kennedyi  Elliot,  Field  Columb.  mus.,  pub- 
lication 46,  zool.  ser.,  iii,  p.  3.     June,  1900. 

Type  locality. — Mountains  at  mouth  of  Copper  River,  oppo- 
site Kyak  Island,  Alaska. 

*  OreamnoB  montanus  (Ord). 

1815.     Ovis  morUa?iu8  Ord,  Guthrie's  geography,  2d  Amer. 

ed.,  p.  292  (described  on  pp.  309-310). 
1885.    Mazrima  montana   True,  Proc.  U.   S.  nat.    mus.,  vii 

(1884),  p.  592.     1885. 
1895.     Oreamnos  montanus  Merriam,  Science,  n.  s.,  i,  p.  19. 

January  4,  1895. 
Type  locality. — Cascade  Range,  near  the  Columbia  River,  in 

Oregon  or  Washington. 
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Suborder  Perissodactyla. 
Family   TAPIRIDAE. 

Genus  ELASMOONATHUS  Gill. 

1865.     Elasmognathus  Gill,  Proc.  acad.  nat.  sci.  Phila.,p.  i83. 
Type. — Elasmognathv^  bairdii  Gill. 


*  Elasmognathns  bairdii  Gill. 

1865.     Elasmognathits    bairdii  Gill,   Proc.   acad.   nat.    sci. 

Phila.,  p.  183. 
1885.    Elasniogfiathus  bairdii  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  593.     1885. 
Type  locality. — Isthmus  of  Panama. 

*  Elasmognathns  dowii  Gill. 

1870.     Elasmognathua  dowii  Gill,  Amer.  journ.  sci.  and  arts, 

L,  p.  142. 
1885.   Eldsmogiwithus   dowii  True,    Proc.  U.  S.  nat.   mus., 

VII  (1884),  p.  593.1885. 
Type  locality. — Guatemala. 


Order  GLIRES.^ 
Suborder  Simplicidentata. 


Family   SCIURIDAB. 


iTullberg  has  recently  published  an  elaborate  work  on  the  genera  and  families  of 
rodents,  entitled  "Ueber  das  System  der  Nagetbiere,  eine  phylogenetische  Stiidie" 
(Nova  acta  reg.  soc.  scient.  Upsala,  (in),  xviii,  fasc.  ii,  sect.  2, 1900).  In  this  he  recog. 
nizes  as  families  a  number  of  groups  which  are  usually  considered  of  lower  rank. 
The  North  American  groups  affected  are  the  OricetiTiae,  MUrotinae  and  MurirMe,  which 
he  names,  respectively,  HesperomyicUiej  Arvicolidae  an^  Muridae, 
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Sabfamily  Sciueinae. 


Genus  SCIURUS  LinDaeus. 

1758.     Sciums  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  63.     Type.- 
jSciurds  vulgaris  Linnaeus. 


Subgenus  Echinosciueus  Trouessart.^ 

1880.     Echinosdurus   Trouessart,  Le   naturaliste,    ii,  no.  37, 
p.  292.     October,  1880.     Type. — Sciurus  hypopyrrhus  Wagler. 

*  Sciums  aureogaBter  F.  Cuvler. 

1829.     [^Sciurus,  by  implication]  aureogaster  F.  Cuvier,  Hist. 

nat.   mammiferes,  vi,  iivr.  lix,  pi.  with   text.     September, 

1829.     (Binomial  published  at  end  of  work  only,  vol.  vii, 

table  g^n^rale  et  m^thodique,  p.  4,  1842.) 

1885.    Sciurus  aureogaster  True,  Proc.  XJ.  S.  nat.  mus.,  vii 

(1884),  p.  595.    1885.     (Part.) 

Type   locality. — "  California "— really   eastern   Mexico   (see 

Nelson,  Proc.  Washington  acad.  sci.,  i,  p.  38,  May  9, 1899)^ 

According  to   Canon   xxxviii  of  the   American  Ornithologists' 

Union  code,  the  name  aureogaster  is  not  tenable  as  published  in 

1829. 

*  Sciurus  aureogaster  hypopjrrrhus  (Wagler). 

1831.     Sciurus  hypopyrrhus  Wagler,  Oken's  Isis,  pp.  510- 

511. 
1885.    Sciurus  hypopyrrhus  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  595.     1885.     (Part.) 
1899.     Sciurus     aureogaster     hypopyrrhus    Nelson,    Proc. 

Washington  acad.  sci.,  i,  p.  42.     May  9,  1899. 
Type  locality.  —  Mexico,  probably  in  Vera  Cruz. 

1  Revised  by  NeUon,  Proc.  Washington  acad.  sci.,  i,  pp.  38-83.    May  9, 1899. 
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SciiimB  aureogaBter  fmmentor  Nelson. 

1898.  Sciurus  aureogaster  frumehtor  Nelson,  Proc.  bioL 
soc.  Washington,  xii,  p.  154.     June  3,  1898. 

Type  locality. — Las  Vigas,  State  of  Vera  Cruz,  Mexico. 

Sciurus  poliopns  (Fitzinger). 

1867.  \^Sciuru8  variegatus]  poliopns  Fitzinger,  Sitzungsber. 
k.  Akad.  Wissensch.  Wien,  math.-naturw.  CI.,  lv,  i  Abth.,  p. 
478.     March,  1867. 

1899.  Sciurus  poliopns  Nelson,  Proc.  Washington  acad» 
sci.,  I,  p.  46.     May  9,  1899. 

Type  locality. —  Cerro  San  Felipe,  State  of  Oaxaca,  Mexico. 

Sciurus  poliopus  hemandezi  (Nelson). 

1898.  [Sciurus  albipes]  hemandezi  Nelson,  Science,  n.  s.,  viii^ 
p.  783.     December  2,  1898. 

1 899.  Sciurus  poliopus  hemandezi  Nelson,  Proc.  Washington 
acad.  sci.,  i,  p.  48.     May  9,  1899. 

Type  locality.  —  Mountains  15  miles  west  of  the  city  of 
Oaxaca,  State  of  Oaxaca,  Mexico. 

Sciurus  poliopus  nemoralis  (Nelson). 

1898.  Sciurus  albipes  nemoralis  Nelson,  Proc.  biol.  soc. 
Washington,  xii,  p.  151.     June  3,  1898. 

1899.  Sciurus  poliopus  nemoralis  Nelson,  Proc.  Washington 
acad.  sci.,  i,  p.  50.    May  9,  1899. 

Type  locality.  —  Patzcuaro,  State  of  Michoacan,  Mexico. 

Sciurus  poliopus  cervicalis  (Allen). 

1890.    Sciurus  cervicalis  Allen,  Bull.  Amer.  mus.  nat.  hist.,  iii,. 

p.  183.    December  10,  1890. 
1899.   Sciurus  poliopus  cervicalis  Nelson,  Proc.  Washington 

acad.  sci.,  i,  p.  51.     May  9, 1899. 
Type    locality.  —  Hacienda   San  Marcos,  Tonila,   State  of 

Jalisco,  Mexico. 

Sciurus  poliopus  colixueusis  (Nelson). 

1898.  Sciurus  albipes  colimensis  Nelson,  Proc.  biol.  soc. 
Washington,  xii,  p.  152.     June  3,  1898. 

1899.  Sciurus  poliopus  colimensis  Nelson,  Proc.  Washington 
acad.  sci.,  i,  p.  52.     May  9,  1899. 

Type  locality.  —  Hacienda  Magdalena,  State  of  Colima,. 
Mexico. 
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Sciums  poliopns  effngins  (Nelson). 

1898.  Sciurus  albipes  effugii^  Nelson,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  152.     June  3,  1898. 

1899.  Sciurus  poliopus  effugius  Nelson,  Proc.   Washington 
acad.  sci.,  i,  p.  54.     May  9,  1899. 

Type    locality.  —  High    mountains   west   of    Chilpancingo, 
State  of  Guerrero,  Mexico. 

Scinms  nelBoni  Merriam. 

1893.    Sciurus  nelsoni  Merriam,  Proc.  biol.  soc.  Washington, 

VIII,  p.  144.     December  29,  1893. 
Type  locality.  —  Huitzilac,  State  of  Morelos,  Mexico. 

Scinms  nelBoni  hirtns  Nelson. 

1898.  Sciurus  nelsoni  hirtus  Nelson,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  153.     June  3,  1898. 

Type  locality.  —  Tochimilco,  State  of  Puebla,  Mexico. 

Scinms  coUiaei  Richardson. 

1839.    Sciurus  coUiaei  Richardson,  Voy.  H.  M.  S.  Blossom, 

zool.,  p.  8. 
Type  locality.  —  San  Bias,  State  of  Tepic,  Mexico. 

Scinms  coUiaei  nnchalis  Nelson. 

1899.  Sciurus  coUiaei  nnchalis   Nelson,    Proc.  Washington 
acad.  sci.,  I,  p.  59.     May  9,  1899. 

Type  locality.  —  Manzanillo,  State  of  Colima,  Mexico. 

Scinms  sinaloensis  Nelson. 

1899.    Sciurus  sinaloensis  Nelson,  Proc.  Washington  acad. 

sci.,  I,  p.  60.     May  9,  1899. 
Type  locality.  —  Mazatlan,  State  of  Sinaloa,  Mexico. 

Scinms  tmei  Nelson. 

1899.    Sciurus   truei   Nelson,    Proc.  Washington   acad.  sci., 

I,  p.  61.     May  9,  1899. 
Type  locality. —  Camoa,  Rio  Mayo,  State  of  Sonora,  Mexico. 

Scinms  socialis  Wagner. 

1837.    Sciurus  socialis  Wagner,  Abhandl.   math.-phys.     CI. 

k.  bayerisch.  Akad.  Wiss.  Mtlnchen,  ii,  p.  504. 
Type  locality.  —  Vicinity   of    Tehuantepec   City,  State   of 

Oaxaca,  Mexico. 
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Scioms  Bocialis  cocoa  Nelson. 

1898.  Sciurus  socialia  cocoa  Nelson,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  155.     June  3,  1898. 

Type  locality.  —  Acapulco,  State  of  Guerrero,  Mexico. 

*  Scinnis  griseoflavns  (Gray) . 

1867.   Macroxus  griaeoflavua  Gray,  Ann.  and  mag.  nat.  hist., 

3d  ser.,  xx,  p.  427.     December,  1867. 
1878.    Sciurics  griaeoflavus  Alston,  Proc.  zool.  soc.  London, 

p.  660. 
1885.    Sciurus  griseoflavxis  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  595.     1885. 
Type  locality.  —  Guatemala. 

Scitinis  griseoflavns  chiapensis  Nelson. 

1899.  Sciurus  griaeoflavua  chiapensis  Nelson,  Proc.  Wash- 
ington acad.  sci.,  i,  p.  69.     May  9,  1899. 

Type  locality.  —  San  Cristobal,  State  of  Chiapas,  Mexico. 

^Scitinis  yncatanensiB  (Allen). 

1877.    Sciurus  carolinensis  var.  yucatanensis  Allen,  Monogr. 

N.  Araer.  rodentia,  p.  705.     August,  1877. 
1885.    Sciurus  caroUneiisis  yucatanensis   True,  Proc.  U.  S. 

nat.  mus.,  vii  (1884),  p.  595.     1885. 
1897.    Sciurus  yucatanensis   Allen,  Bull.    Amer.   mus.   nat. 

hist.,  IX,  p.  5.     February  23,  1897. 
Type  locality.  —  Merida,  Yucatan. 

Sciurus  thomasi  Nelson. 

1899.    Sciurus  thomasi  Nelson,  Proc.  Washington  acad.  sci., 

I,  p.  71.     May  9,  1899. 
Type  locality.  —  Talamanca,  Costa  Rica. 

Sciurus  adolphei  (Lesson). 

1842.    Macroxus  adolphei  Lesson,  Nouv.  tabl.  r^gne  animal, 

mamm.,  p.  112. 
1899.    Sciurus  adolphei   Nelson,   Proc.   Washington    acad. 

sci.,  I,  p.  73.    May  9,  1899. 
Type  locality.  —  Realejo,  Nicaragua. 

Sciurus  adolphei  dorsalis  (Gray) . 

1848.    Sciurus  dorsalis  Gray,  Proc.  zool.  soc.  London,  p.  138. 
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1899.    jSciurus  adolphei  doraalis  Nelson,  Proc.  Washington 

acad.  sd.,  i,  p.  74.     May  9,  1899. 
Type  locality.  —  **  Erroneously  given  as  Caracas,  Venezuela. 

(Specimens  from  Liberia,  Costa  Rica,  are  typical.)" — Nelson. 

Scinrus  boothiae  Gray. 

1843.    Sciunis  boothiae  Gray,  List  spec.  mamm.  Brit,  mus., 

p.  139. 
Type  locality.  —  Honduras. 

Scitinis  boothiae  belti  Nelson. 

1899.     Sdurus  boothiae  belti  Nelson,  Proc.  Washington  acad. 

sci.,  I,  p.  78.     May  9,  1899. 
Type  locality —  fiscondido  River,  fifty  miles  above  Bluefields, 
Nicaragua. 

Scinrns  variegatoides  Ogilby. 

1839.     Sciurua  variegatoides  Ogilby,  Proc.  zool.  soc.  London, 

p.  117. 
Type  locality.  —  Salvador,  west  coast  of  Central  America. 

Scinrns  managnensis  (Nelson). 

1898.  Sciurus  boothiae  managnensis  Nelson,  Proc.  biol.  soc. 
Washington,  xii,  p.  150.     June  3, 1898. 

1899.  Sciurus  managuensis  Nelson,  Proc.  Washington  acad. 
8ci.,i,  p.  81.     May  9,  1899. 

Type  locality.  —  Managua  River,  Guatemala. 

Scinrns  goldmani  Nelson. 

1898.     Sciurus  goldmani  Nelson,  Proc.  biol.  soc.  Washington, 

xn,  p.  149.     June  3,  1898. 
Type  locality.  —  Huehuetan,  State  of  Chiapas,  Mexico. 


Subgenus   Hespekosciurus  Nelson.* 

1899.     Hesperosciurus    Nelson,  Proc.  Washington  acad.   sci., 
I,  p.  27.     May  9,  1899.     Type.  — Sciurus  griseus  Ord. 

>  Reyised  by  Nelson,  Proc.  Washinfi^toii  acad.  sci.,  I,  pp.  83-85.    May  9, 1899. 
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*  Sciurus  grisens  Ord. 

1818.    Sciurus  griseua  Obd,  Journ.  de  phys.,  lxxxvii,  p.  152. 
1885.    Sciurus  fo88or  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  595.     1885. 
1894.    Sciurus  griseus   Rhoads,  Atner.  nat.,  xxviii,  p.  525. 

June,  1894. 
Type  locality.  — •The  Dalles,  Wasco  County,  Oregon. 

Sciums  griseus  nigripes  (Bryant). 

1889.  Sciurus  fossor  nigrijyes  Bkyant,  Proc.  California 
acad.  sci.,  2d  ser.,  ii,  p.  25.     June  20,  1889. 

1894.  l^Sciurus']  griseus  nigrtpes  Rhoads,  Amer.  nat.  xxviii, 
p.  525.     June,  1894. 

Type  locality.  —  Coast  region  of  San  Mateo  County,  Cali- 
fornia. 


Subgenus  Neosciurus   Trouessart^ 

1880.     Neosciurus   Trouessart,  Le   naturaliste,  ii,   no.   37,  p. 
292.      October,  1880.     Type.  —  Sciurus  caroli?iensis  Gmelin. 

*  Scinms  carolinensis  Gmelin. 

1788.  [Sciurus']  carolinensis  Gmelin,  Syst,  nat.,  i,  p.  148. 
1885.    Sciurus  carolinensis  carolinensis  True,  Proc.    U.  S. 

nat.  mus.,  vii  (1884),  p.  595.     1885. 
Type  locality,  —  '  Carolina.' 

Sciurus  carolinensis  eztimus  Bangs. 

1896.     Sciurus  carolinensis  extimus  Ban(is,   Proc.   biol.  soc. 

Washington,  x,  p.  158.     De.-.ember  28,  1896. 
Type  locality.  —  Miami,  Dade  County,  Florida. 

Sciurus  carolinensis  fuliginosus  (Bachman). 

1838.     Sciurus  fuliginosus  Bachman,  Proc.  zool.  soc.  London, 

p.  97. 
1895.     Sciurus  carolinoisis  fuliginosus  Bancis,  Proc.  Boston 

soc.  nat.  hist.,  xxvi,  p.  543.     July  31,  1895. 
Type  locality.  —  N"ear  New  Orleans,  Louisiana. 

t  Revised  by  Bangs,  Proc.  blol.  soc.  Washing:ton,  X,  pp.  163-159.    December  28, 1896. 
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Scinrus  carolinensis  hypophaens  Merriam. 

1886.     Sciuncs  carolinensis  hypophaeua   Mebbiam,  Science, 

VIII,  p.  351.     April  16,  1886. 
Type  locality.  —  Elk  River,  Sherburne  County,  Minnesota. 

*  Scinrus  carolinensiB  leucotis  (Gapper) . 

1830.     Sdurus  leticotia  Gapper,  Zool.  journ.,  v,  p.  206. 
1877.     Sciurus  carolinensis  var.  leticotis  Allex,  Monogr.  N. 

Amer.  rodentia,  p.  701.     August,  1877. 
1885.    Set  urns  carolinensis  lettcotis  True,  Proc.   U.    S.  nat. 

mus.,  VII  (1884),  p.  595.     1885. 
Type   locality.  —  Region  between    York  and  Lake  Simcoe, 

Ontario,  Canada. 

Subgenus  Otosciurus   Nelson. 

1899.     Otosciurus  Nelson,  Proc.  Washington  acad.  sci.,  i,  p.  2S. 
May  9,  1899.     Type. —  Sciurus  aherti  Woodhouse. 

*  Scinrus  aberti  Woodhouse. 

1852.     Sciurus  aherti  Woodhouse,  Proc.  acad.  nat.  sci.  Phila., 

VI,  p.  220.     December,  1852. 
1885.    Sciurus  aberti  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  595.     1885. 
Type  locality.  —  San  Francisco  Mountain,  Coconino  County, 

Arizona. 

Scinms  aberti  ferrous  True. 

1894.  Sciurus  aherti  concolor  Truk,  Diagnoses  of  new  North 
American  mammals,  p.  L  April  26,  1894.  (Reprint:  Proc. 
U.  S.  nat.  mus.,  xvii,  p.  241.     November  15,  1894). 

1900.  [_Sciurus  aberti']  ferreus  True,  Proc.  biol.  soc.  Wash- 
ington, xui,  p.  183.     November  30,  1900. 

Type  locality.  —  Loveland,  Larimer  County,  Colorado. 

Scinrtis  durangi  (Thomas). 

1893.     Sciurus  aberti  durangi  Thomas,  Ann.   and  mag.  nat. 

hist.,  6th  ser.,  xi,  p.  49.     January,  1893. 
1899.     Sciurus   durangi  Nelson,   Proc.    Washington    acad. 

sciences,  i,  p.  85.     May  9, 1899. 
Type  locality.  —  Ciiidad  ranch,  one  hundred  miles  west  of 

Durango  City,  State  of  Durango,  Mexico. 
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*  Scitinis  grisens  Ord. 

1818.    Sciurus  griaeus  Ord,  Journ.  de  phys.,  lxxxvii,  p.  152. 
1885.    Sciurus  fossor  True,  Proc.  U.  S.  nat.  mus.,  vii  (1S84), 

p.  595.     1885. 
1894.    Sciurus  griseus   Rhoads,  Amer.  nat.,  xxviii,  p.  525. 

June,  1894. 
Type  locality.  — •The  Dalles,  Wasco  County,  Oregon. 

Sciums  griseus  nigripes  (Bryant). 

1889.  Sciurus  fossor  nigripes  Bryant,  Proc.  California 
acad.  sci.,  2d  ser.,  ii,  p.  25.     June  20,  1889. 

1894.  l^Sciurus']  griseus  nigrijyes  Rhoads,  Amer.  nat,  xxviii, 
p.  525.     June,  1894. 

Type  LOCALITY.  —  Coast  region  of  San  Mateo  County,  Cali- 
fornia. 


Subgenus  Neosciurus   Trouessart^ 

1880.     Neosciurus   Trouessart,  Le   naturaliste,  ii,    no.   37,  p. 
292.      October,  1880.     Type.  —  Sciurus  carolineiisis  Gmblin. 

*  Sciurus  carolinensis  Gmelin. 

1788.  l^Sciurus']  carolinensis  Gmelin,  Syst.  nat.,  i,  p.  148. 
1885.    Sciurus   carolinensis   carolinensis   True,  Proc.    U.  S. 

nat.  mus.,  vii  (1884),  p.  595.     1885. 
Type  locality,  —  *  Carolina.' 

Sciurus  carolinensis  eztimus  Bangs, 

1896.     Sciurus  carolinensis  extimus  Bangs,   Proc.   biol.  soc. 

Washington,  x,  p.  158.     De.-^.ember  28,  1896. 
Type  locality.  —  Miami,  Dade  County,  Florida. 

Sciurus  carolinensis  fuliginosus  (Bachman). 

1858.     Sciurus  fuliginosus  Bachman,  Proc.  zool.  soc.  London, 

p.  97. 
1895.     Sciurus  carolinefisis  fuliginosus  Bangs,  Proc.  Boston 

soc.  nat.  hist.,  xxvi,  p.  543.     July  31,  1895. 
Typb  locality.  —  Near  New  Orleans,  Louisiana. 

1  ReTisetl  by  Bangs,  Proc.  biol.  soc.  Washington,  X,  pp.  163-159.    December  28, 1896. 
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Scinms  caroUnensis  hypophaens  Merriam. 

1886.     Sciurus  carolinensis  hypophaens   Mebriam,  Science, 

vui,  p.  351.     April  16,  1886. 
Type  locality.  —  Elk  River,  Sherburne  County,  Minnesota. 

*  Scioms  carolinensiB  leucotis  (Gapper) . 

1830.     Sciuru8  leu  cot  is  Gapper,  Zool.  journ.,  v,  p.  206. 
1877.     Sciurus  carolinensis  var.  hucotis  Allen,  Monogr.  N. 

Amer.  rodentia,  p.  701.     August,  1877. 
1885.    Sciurxts  carolinensis  leucotis  True^  Proc.    U.    S.  nat. 

mus.,  VII  (1884),  p.  595.     1885. 
Type   locality.  —  Region  between   York  and  Lake  Simcoe, 

Ontario,  Canada. 

Subgenus  OTOsciuRrs    Nelson. 

1899.      Otosciurus  Nelsox,  Proc.  Washington  acad.  sci.,  i,  p.  28. 
May  9,  1899.     Tj'pe.  —  Sciurus  aherti  Woodhouse. 

*  Sciurus  aberti  Woodhouse. 

1852.     Sciurus  aberti  Woodhouse,  Proc.  acad.  nat.  sci.  Phila., 

VI,  p.  220.     December,  1852. 
1885.    Sciurus  aberti  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  595.     1885. 
Type  locality.  —  San  Francisco  Mountain,  Coconino  County, 

Arizona. 

Sciurus  aberti  ferreus  True. 

1894.     Sciurus  aberti  concolor  Truk,  Diagnoses  of  new  North 

American  mammals,  p.  I.     April  26,  1894.     (Reprint:  Proc. 

U.  S.  nat.  mus.,  xvii,  p.  241.     November  15,  1894). 
1900.    [^Sciurus  aberti"]  /erreus  True,  Proc.  biol.  soc.  Wanli- 

ington,  XIII,  p.  183.     November  30,  1900. 
Type  locality.  —  Loveland,  Larimer  County,  Colorado. 

Sciurus  diurangi  (Thomas). 

1893.     Sciurus  aberti  duranr/i  Thomas,  Ann.   and  mag.  nat. 

hist.,  6th  ser.,  xi,  p.  49.     January,  1893. 
1899.     Sciurus  durangi  Nelson,    Proc.    Washington    acad. 

sciences,  i,  p.  85.     May  9, 1 899. 
Type  locality.  —  Cuidad  ranch,  one  hundred  miles  west  of 

Durango  City,  State  of  Durango,  Mexico. 
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Subgenus  Tamiasciurus   Trouessart.* 

1880.    Tamiasciurus  Trouessaet,  Le  naturaliste,  n,  no.  37,  p» 
292.     October,  1880.     Type. —  Sciurus  hndsonicus  Erxleben. 

^Sciums  hndsonicus  (Erxleben). 

1777.   [Sciurus  vulgaris"]  hndsonicus  Erxleben,  Syst.  regni 

anim.,  i,  p.  416. 
1885.    Sciurus  hudsonius  hiulsonius  True,  Proo.  U.  S.  nat. 

mus.,  VII  (1884),  p.  595.     1885.     (Part.) 
1894.    Sciurus  hndsonicus  Allen,  Bull.  Amer.  mus.  nat.  hist., 

VI,  p.  325.     November  7,  1894. 
Type  locality.  —  Hudson  Strait. 

Scinms  hndsonicns  gynmicns  Bangs. 

1899.    Sciurus  hudsonicus  gymnicus  Bangs,  Proc.  New  Eng- 
land zool.  club,  I,  p.  28.     March  31,  1899. 
Type  locality.  —  Greenville  (near  Moosehead  Lake) ,  Maine. 

Scinms  hndsonicns  loqnaz  Bangs. 

1896.  Sciurus  hudsonicus  loquax  Bangs,  Proc.  biol.  soc. 
Washington,  x,  p.  161.     December  28,  1896. 

Type  locality. — Liberty  Hill,  New  London  County,  Con- 
necticut. 

Scinms  hndsonicns  minnesota  Allen. 

1899.    Sciurus    hudsonicus    minnesota   Allen,    Amer.     nat., 

xxxiii,  p.  640.     August,  1899. 
Type  locality.  —  Fort  Snelling,  Hennepin  County,  Minnesota. 

Scinrns  hndsonicns  dakotensis,  Allen. 

1894.    Sciurus   hudsonicics   ddJcotensis   Allen,    Bull.    Amer. 

mus.  nat.  hist.,  vi,  p.  325.     November  7,  1894. 
Type  locality.  —  Squaw  Creek,  Black  Hills,  South  Dakota. 

Scinms  hndsonicns  baileyi  Allen. 

1898.    Sciurus   hudsonicus  bailey i   Allex,  Bull.  Amer.  mus. 

nat.  hist.,  x,  p.  261.     July  22,  1898. 
Type    locality.  —  Bighorn  Mountains,  Wyoming.     Altitude, 
8400  feet. 

1  ReviBed  by  Allen,  Bull.  Amer.  mus.  nat.  hist.,  x,  pp.  249-298.    July  22, 1898. 
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Sciurns  hudsonictis  ventomm  Allen. 

1898.    ASdnrus  hudnonicHs  veutorum  Allen,  Bull.  Amer.  mas. 

nat.  hist.,  x,  p.  263.     July  22,  1898. 
Type  locality.  —  South  Pass  City,  Wind  River  Mts.,  Fre- 
mont County,  Wyoming. 

*  Sciorus  hudsonicas  richardsonii  (Bach man). 

1838.  Scinrus  rit^hardsonii  BAniMAN,  Proc.  zool.  soc.  Lon- 
don, p.  100. 

ISSf).  Sciurus  htidsonius  richnnlHoni  True,  Proc.  U.  8.  nat. 
mus.,  VII  (1884),  p.  595.     1885. 

1898.  Scinrus  hudHonicnH  richHrdsonii  Allex,  Bull.  Amer. 
mus.  nat.  hist.,  x,  p.  265.     July  22,  1898. 

Type  LorALiTY.  —  Head  of  Big  Lost  River,  Idaho. 

Scitirtis  hudsoniciis  streatori  Allen. 

1898.    Sciurus  hudsonicns  streatori  Allex,  Bull.  Amer.  mus. 

nat.  hist.,  x,  p.  267.     July  22,  1898. 
Type  locality.  —  Ducks,  British  Columbia,  Canada. 

Sciurns  hudsoniciis  vanconverensis  Allen. 

1890.  Sciurus  hudsonicus  vancourerensis  Allex,  Bull.  Amer. 
mus.  nat.  liist.,  iii,  p.  165.     November  14,  1890. 

Type  locality. — Duncan  Station,  Vancouver  Island,  British 
Columbia,  Canada. 

Regarded  by  Osgood  (North  Amer.  fauna,  no.  19,  p.  27,  Oc- 
tober 6,  1900)  as  a  distinct  species. 

Scinms  hndsonicns  petnlans  Osgood. 

1900.    Sciurus    hudsonicns  pftnlans    Osciooi),    North     Amer. 

fauna,  No.  19,  p.  27.     October  6,  1900. 
Type    locality. — Glacier,    White    Pass,    southern    Alaska. 

Altitude,  1870  feet. 

*  Scinms  donglasii  Bachman. 

18^i8.    Sciurus  dou(/IaMi  Baciimax,  Proc.  zool.  soc.  London, 

p.  99. 
1885.    Sciurus  hudsonins  douglassi  True,    Proc.  \J.  S.  nat. 

mus.,  vii  (1884),  p.  595.     1885. 
1898.    Sciurus  douf/iasH  Allex,  Bull.  Amer.  mus.  nat.  hist., 

X,  p.  273.    July  22,  1898. 
Type  locality,  —  Columbia  River. 
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Scinms  dooglaBii  mollipiloBns  (Aadabon  and  Bachman). 

1841.    Sciunis  moUipilosus   Audubon  and   Bacbmak,  Ptoc. 

acad.  nat.  sci.  Phila.,  i,  p.  10*2.    October,  1841. 
1898.    Sciurns   douglasii    moUipilosus  Allen,    BulL    Amer. 

mus.  nat.  hist.,  x,  p.  276.     July  22,  1898. 
Type  locality.  —  Coast  of  northern  California. 

Scinms  douglasii  cascadensis  Allen. 

1898.    Sciurus   douglasii    cascadensis    Allen,    Boil.    Amer. 

raus.  nat.  hist.,  x,  p.  277.     July  22,  1898. 
Type  locality.  —  Mount  Hood,  Oregon. 

Scinrtis  douglasii  albolixubatus  Allen. 

1898.  AScinms   douglasii  alholimhatus   Allen,    Bull.    Amer. 
raus.  nat.  hist.,  x,  p.  453.     November  10,  1898. 

Type  locality.  —  Blue  Canyon,  Placer  County,  California. 

Sciurus  douglasii  meamsi  (Townsend). 

1897.  Sciurus   hudsonius    meamsi    Towxsend,    Proc.   biol. 
soc.  Washington,  xi,  p.  146.     June  9,  1897. 

1899.  Sciurus  douglasi  nieanisi  Nelson,  Proc.  Washington 
acad.  sci.,  i,  p.  87.     May  9,  1899. 

Type  locality.  —  San  Pedro  Martir  Mountains,  Lower  Cali- 
fornia, Mexico.     Altitude,  about  7000  feet. 

*  Sciurus  €remonti  Audubon  and  Bachman. 

1853.    Sciurus  frtuumti  Audubon  and  Bachman,  Quad.  X. 

Amer.,  in,  p.  237, 
1885.    Sciurus  hudsonius  fremonti  True,  Proc.    U.   S.  nat. 

mus.,  vii  (1884),  p.  595.     1885. 
1890.     Sciurus  frononti  Merriam,  North  Amer.  fauna,  no.  3, 

p.  48.     September  11,  1890. 
Type  locality. — *  Rocky  Mountains,*  probably  in    the  Park 

region  of  central  Colorado. 

Sciurus  fremonti  neomexicanus  Allen. 

1898.  Sciurus  fremonti  neomexicanus  Allen,  Bull.  Amer. 
mus.  nat.  hist.,  x,  p.  291.     July  22,  1898. 

Type  locality.  Rayado  Canyon,  Colfax  County,  New  Mexico. 

Sciurus  fremonti  mogoUonensis  (Mearns) . 

1890.     Sciurus  hudsonius  jnogollonensis  Mearns,  Bull.  Amer. 
mus.  nat.  hist.,  ii,  p.  277.     February  21,  1890. 
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1890.     Sciurus  frefnonti  mogoUonefisU  Mebbiam,  N.  Ainer. 

fauna,  no.  3,  p.  48.     September  11,  1890. 
Type  locality. — Quaking  Asp  settlement,  summit  of  Mogol- 

lon  Mountains,  Arizona. 

Sciurus  fremonti  grahamensiB  (Allen). 

1894.     Sciurus  hudso)ncus  grahamensis  Allen,  Bull.  Amer. 

mus.  nat.  hist.,  vi,  p.  350.     December  7,  1894. 
1898.     Sciurus  fremonti  grahatnefwis   Allen,    Bull    Amer. 

mus.  nat.  hist.,  x,  p.  292.     July  22,  1898. 
Type  locality. — Graham  Mountains,  Graham  County,  Arizona. 


Subgenus  Araeosciurus  Nelson.^ 

1899.     Araeosciurus  Nelson,   Proc.   Washington   acad.  sci.,  i, 
p.  29.     May  9,  1899.     Type. — Sciurus  ocukitus  Peters. 

Scinms  ocnlatns  Peters. 

1863.       Sciurus  oculatus  Peters,  Monatsber.  k.  preuss.  Akad. 

Wissensch.  Berlin,  p.  653. 
Type  locality. — Mexico,  probably  near  Las  Vigas,  State  of 

Vera  Cruz. 

Sciurus  oculatus  tolucae  Nelson. 

1898.      Sciurus    oculatus    tolucae   Nelson,    Proc.  biol.    soc. 

Washington,  xii,  p.  148.     June  3,  1898. 
Type  locality. — North  slope  of  the  Volcano  of  Toluca,  State 

of  Mexico,  Mexico. 

Sciurus  alleni  Nelson. 

1898.     Sciurus  alleni  Nelson,  Proc.   biol.  soc.  Washington, 

xii,  p.  147.     June  3,  1898. 
Type  locality. — Monterey,  State  of  Nuevo  Leon,  Mexico. 

Sciurus  nayaritensis  Allen. 

1890.     Sciurus  nayaritensis   Allen,    Bull.    Amer.  mus.  nat. 

hist.,  II,  p.  VII,  foot-note.     February,  1890. 
Type    locality.  —  Sierra    Valparaiso,    State    of    Zacatecas, 

Mexico. 

«  Revined  by  Nelson,  Proc.  Washington  acad.  sci.,  I,  pp.  88-97.    May  9, 1899. 
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Scinnis  apache  Allen. 

1893.  Sdurus  apache  Allen,  Bull.  Amer.  raus.  nat.  hist.,  v,  p. 
29.      March  16,  1893. 

Type  locality. — Mountains  of  northwestern  Chihuahua  (near 
Bavispe  River  ?) ,  Mexico. 

^Scinnis  arizonensis  Coues. 

1867.     Sciurus  arizonensis  Coues,  Amer.  nat.,  i,  p.  357. 

1885.     Sciurus  arizonensis  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  595.     1885. 

Type  loc^ality. — Fort  Whipple,  Yavapi  County,  Arizona. 
Sciurus  arizonensis  huachuca  Allen. 

1894.  /Sciurus    arizonensis    huachuca   Allen,   Bull.    Amer. 
mus.  nat.  hist.,  vi,  p.  349.     December  7,  1894. 

Type  locality. — Huachuca  Mountains,  southern  Arizona. 


Subgenus  Parasciurus  Trouessart.^ 

1880.     Parasciurus  Trouessart,  Le  naturaliste,  ii,  no.   37,  p. 
292.     October,  1880.     Type.  —  /Sciurus  7iif/er  JAysxKvs. 

*  Sciurus  ludovicianus  Custis. 

1806.     ASciurus  ludomcianus  Custis,  Barton's  raed.  and  phys. 

journal,  ii,  i)t.  ii,  p.  47. 
1885.    /Sciurus  ni(/er  ludoviciffnus  True,  Proc.  U.  S.  nat.  mus., 

VII  (18S4),  p.  595.     1886. 
Type  locality. — Red  River,  Louisiana. 

Sciurus  ludovicianus  limitis  (Baird). 

1855.     /Sciurus  limitis  Baird,  Proc.  acad.  nat.  sci.  Phila.,  vii, 

p.  331. 
1896.     /Sciurus  ludovicianus  limitis  Bangs,   Proc.   biol.   soc. 

Washington,  x,  p.  149.     December  28,  1896. 
Type  locality. —  Devil's  River,  Valverde  County,  Texas. 

*  Sciurus  ludovicianus  neglectus   (Gray). 

1867.     Jfacroxus  neglectus  Gray,  Ann.  and  mag.    nat.  hist., 
3d  sen,  xx,  p.  425.    December,  1867. 

»  ReviMd  by  Bangs,  Proc.  blol.  soc.  Washington,  X,  pp.  147-153.    December  29, 1896. 
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1885.     iSciurus  niger  citiereus  Tbuk,  Proc.  U.  S.  uat.  raus.,  vii 

(1884),  p.  595.     1885. 
1896.    Sciurtis  ludovicianus  vicinns  Bangs,  Proc.  biol.   soc. 

Washington,  x,  p.  150.     December  28,  1896. 
1900.     Sciiirus   liidovicicmtut  neglectus    Nelson,    Proc.  biol. 

soc.  Washington,  xiii,  p.  170.     October  81,  1900. 
Type  locality. — Wilmington,   Delaware   (see  Nelson,  Proc. 

biol.  soc.  Washington,  xiii,  p.  170.) 

*  Sciurus  niger  Linnaeus. 

1758.     [Sciurus]  niger  Linxabus,  Syst.  nat.,  x  ed.,  i,  p.  64. 
1885.     /Sciurus  niger  niger  Tkue,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  595.     1885. 
Type    locality. — Probably    southern   South    Carolina    (the 
name  is  based  on  Catesby's  black  fox  squirrel). 


Subgenus  Gueblinguetus  Gray.* 

1821.  Querlinguetus  Gray,  London  med.  repos.,  xv,  p.  304. 
April,  1821.  Type. — Sciurus  guerlinguetus  GRAY=zSciurus  aes- 
tuans  Linnaeus. 

*  Scinnis  aestoaiiB  hoffmanni  Peters. 

1863.  Sciurus  aestuafis  var.  hoffmanni  Peters,  Monatsber. 
k.  preuss.  Akad.  Wissensch.  BerUn,  p.  654. 

1885.  Sciurus  a^tuaiis  rufoniger^  True,  Proc.  U.  S.  nat. 
mus.,  vii  (1884),  p.  595.     1885. 

1899.  Sciurus  ciestuafis  hoffnumni  Nelson,  Proc.  Washing- 
ton acad.  sci.,  i,  p.  98.     May  9,  1899. 

Type  locality.  —  Costa  Rica. 

Scinnis  richmondi  Nelson. 

1898.  Sciurus  richmondi  Nelson,  Proc.  biol.  soc.  Washing- 
ton, xn,  p.  146.     June  3,  1898. 

Type  locality.  —  Escondido  River,  fifty  miles  above  Blue- 
fields,  Nicaragua. 

*  Bcinrns  Tariabilis  morulas  Bangs. 

1885.  Sciurus  variabilis  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  596.     1885. 

>  ReTised  by  Nelson,  Proc.  Washington  acad.  sci.,  i,  pp.  98-101.    May  9, 1899. 
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1900.     Sciurua  variabilis  morulus  Bangs,  Proc.  New  England 

zool.  club,  II,  p.  43.     September  20,  1900. 
Type  locality.  —  Loma  del  Leon,  Panama. 


Subgenns  Baiosciurus  Nelson.^ 

1899.     Baiosciurus  Nelson,  Proc.  Washington  acad.  sci.,  i,  p. 
31.     May  9,  1899.     Type. —  Sciurus  deppei  Peters. 

*  Scinms  deppei  Peters. 

1863.     Sciurus  depjyei  Peters,  Monatsber.  k.  preuss.  Akad. 

Wissensch.  Berlin,  p.  654. 
1885.      Sciurus  deppei  True,   Proc.    U.   S.   nat.  mus.,  vn. 

(1884),  p.  595.     1885. 
Type  locality.  —  Papantla,  State  of  Vera  Cruz,  Mexico. 

Sciurus  negligens  Nelson. 

1898.     Sciurus  negligens  Nelson,  Proc.  biol.  soc.   Washing- 
ton, XII,  p.  147.     June  3,  1898. 
Type  locality.  —  Alta  Mira,  State  of  Tamaulipas,  Mexico. 


Subgenus  Microsciurus  Allen. 

1895.     Microsciurus  Allen,  Bull.   Amer.   mus.  nat.  hist.,  vii, 
p.  332.     November  8,  1895.     Type.  —  Sciurus  alfari  Allen. 


Sciums  alfari  Allen. 

1895.    Sciurus  {Microsciurus)  alfari  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  vii,  p.  333.     November  8,  1895. 
Type  locality.  —  Jimenez,  Costa  Rica. 

>  Revised  by  Nelson,  Proc.  Washington  acad.  sci.,  T,  pp.  101-106.    May  9, 1899. 
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Genus  TAMIAS  Illiger. 

1811.     Tamias  Illiger,    Prodr.   syst.*   mam.   et   avium,  p.  83. 
Type.  —  Sciurus  striatus  Linxaeus. 

*  Tamias  striatus  (Linnaeus). 

1758.     \^Sciuru8]  striatus  Linnaeus,  Syst.  nat,  x  ed.,  i,  p.  64. 
1857.      Tamias  striatics  Baird,  llth  Smithsonian  report,  p.  55. 

1885.  Tamias  striatm  True,   Proc.    IT.    S.    nat.    mus.,    vii 
(1884),  p.  593.     1885. 

Type  locality.  —  Southeastern  United  States. 

Tamias  striattis  grisens  Meams. 

1891.      Tamias  striatus  griseus  Mearns,  Bull.    Amer.   mus. 

nat.  hist.,  iii,  p.  231.     June  5,  1891. 
Type  locality. —  Fort  Snelling,  Hennepin  County,  Minnesotn. 

Tamias  striattis  lysteri  (Richardson). 

1829.     Sciurus  {Tamias)  lysteri  Richardson,  Fauna  Boreali- 
Americana,  i,  p.  181. 

1886.  Tamias  striatus  lysteri  M^rriam,   Amer.   nat.,  xx,  p. 
242.     March,  1886. 

Type  locality.  — Penetanguishene,  Georgian  Bay,   Ontario, 
Canada. 

Tamias  striattis  venustos  Bangs. 

1896.       Tamias    striatus    venustus   Ban(}s,    Proc.    biol.    soc. 

Washington,  x,  p.  137.     December  28,  1896. 
Type  locality.  —  Stilwell,  Boston  Mts.,  Indian  Territory. 


Genus  ETJTAMIAS  Trouessart.^ 

1880.  JEutamias  Trouessart,  Catal.  mam.  viv.  et  foss.,  ron- 
geurs, p.  86.     Type.  —  Sciurus  striatus  asiaticus  Gmelin. 

See  Allen,  Abstract  proc.  Linn.  soc.  New  York,  1893-1894,  p.  42, 
July  20,  1894. 

1 A  review  of  the  American  species  of  this  genus  was  published  by  AUen  in  1890  (BuU. 
Amer.  mus.  nat.  hist.,  iii,  pp.  46-116,  June,  1890),  but  so  many  new  forms  have  been 
described  since  then  that  the  paper  is  no  longer  a  fair  presentation  of  the  subject. 
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Entamias  alpinus  (Meniam) . 

1893.  Tamias  alpinus  Mbrriam,  Proc.  biol.  soc.  Washing- 
ton, VIII,  p.  137.     December  28,  1893. 

1897.  Entamias  alpimis  Merbiam,  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  191.     July  1,  1897. 

Type  locality.  —  Big  Cottonwood  Meadows,  just  south  of  Mt. 
Whitney,  Tuliare  County,  California.     Altitude,  10,000  feet. 

Entamias  amoenus  (Allen). 

1890.  Tamias  amoenus  Allex,  Bull.  Amer.  mus.  nat.  hist., 
HI,  p.  90.    June,  1890. 

1897.  E[i(ta7nias']  amoenus  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  191.     July  1,  1897. 

Type  locality.  —  Fort  Klamath,  Klamath  County,  Oregon. 

Eutamias  buUeri  (Allen). 

1889.  Ta?nias  asiaticus  buUeri  Allen,  Bull.  Amer.  mus.  nat. 
hist.,  II,  p.  173.     October  21,  1889. 

Type  locality.  —  SieiTa  de  Valparaiso,  State  of  Zacatecas, 
Mexico. 

Entamias  callipeplns  (Merriam). 

1893.  Tamias  callipeii^us  Merriam,  Proc.  biol.  soc.  Wash- 
ington, VIII,  p.  136.     December  28,  1893. 

1897.  E\iitamia^  callipeplus  Merriam,  Proc.  biol.  soc. 
Washington,  xi,  p.  191.     July  1,  1897. 

Type  locality. —  Mount  Pifios,  Ventura  County,  California. 

Entamias  caniceps  Osgood. 

1900.     Eutamias  caniceps  Osgood,  North  Amer.  fauna,  no. 

19,  p.  28.     October  6,  1900. 
Type  locality. —  Lake  Lebarge,  Yukon,  Canada. 

Entamias  canrinns  Merriam. 

1898.  Eutamias  caurinus  Merriam,  Proc.  acad.  nat.  sci. 
Phila.,  p.  352.     October  4,  1898. 

Type  locality.  —  Timber-line,  near  head  of  Soleduc  River, 
Olympic  Mountains,  Clallam  County,  Washington. 

Entamias  cinereicoUis  (Allen). 

1890.  Tamias  cmereicollis  Allen,  Bull.  Amer.  mus.  nat. 
hist..  Ill,  p.  94.     June,  1890. 

Type  locality.  —  San  Francisco  Mountain,  Coconino  County, 
Arizona. 
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*  Xiiitamias  dorsalis  (Baird) . 

1855.  Tamia^  dorsalis  Baird,  Proc.  acad.  nat.  sci.  Phila., 
vu,  p.  332.     April,  1855. 

1885.  Tamias  asiaticus  dorsalis  True,  Proc.  U.  S.  nat.  mus., 
vii  (1884),  p.  593.     1885. 

1897.  E[ut(mniu<\  dorsalis  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  210.     July  1,  1897. 

Tape  locality.— Fort  Webster,  lat.  32°  47',  long.  108°  4', 
Grant  County,  New  Mexico. 

Hutaniias  dorsalis  ntahensis  Merriam. 

1897.     Eutaniias  dorsalis  ntahensis  Merriam,  Proc.  biol.  soc. 

Washington,  xi,  p.  210.     July  1,  1897. 
Type  locality.  —  Ogden,  Weber  County,  Utah. 

Iiutamias  frater  (Allen). 

1890.  Tamias  frater  Allen,  ^uU.  Amer.  mus.  nat.  hist.,  iii, 
p.  88.     June,  1890. 

1897.  ^[w^«mia«] /rrt^er  Merriam,  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  192.     July  1,  1897. 

Type  locality.  —  Donner,  Placer  County,  California. 

Entamias  hindsi  (Gray) . 

1842.  Tamias  hindei  (typ.  err.  for  hindsi)  Gray,  Ann.  and 
mag.  nat.  hist.,  x,  p.  264.     December,  1842. 

1897.  E\iUamias'\  hindsi  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  194.     July  1,  1897. 

Ty'pe  locality.  —  Near  San  Francisco,  California. 

Entamias  macrorhabdotes  (Merriam) . 

1886.  Tamias  macrorhabdotes  Merriam,  Proc.  biol.  soc. 
Washington,  iii,  p.  25.     January  27,  1886. 

Type  locality.  —  Nicasio,  Marin  County,  California. 
Recognized  as  distinct   by  Allen   (Bull.   Amer.  mus.  nat.  hist.. 
Ill,  p.  78,  June,  1900),  but  regarded  as  identical  with  £J.  quadrimac- 
vlatus  by  Merriam  (Proc.  biol.  soc.  Washington,  xi,  p.  203,  July 
1,  1897). 

Entamias  merriami  (Allen). 

1889.  Tamias  asiaticus  merriami  Allen,  Bull.  Amer.  mus. 
nat.  hist.,  ii,  p.  176.     October  21,  1889. 
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1897.   £[^utamias]  merriami  Mekriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  191.     July  1,  1897. 
Type  locality.  —  San  Bernardino  Mountains,  California. 

*  Entamias  minimns  (Bachraan) . 

1839.      Tarnias   jninimua    Bachman,   Joum.   acad.    nat.    sci. 

Phila.,  viii,  pt.  I,  p.  71. 
1885.    Tamias  cmaticus  jxtUkhis  True,  Proc.  U.  S.  nat.  mus.^ 

vii  (1884),  p.  593.     1885. 
1890.    Tamias  minimus  Allen,  Bull.  Amer.  mus!  nat.  hist., 

Ill,  p.  110.     June,  1890. 
Type   locality. — Near  Green  River  City,   Wyoming    (see 

Allen,  Bull.  Araer.  mus.  nat.  hist.,  iii,  p.  112,  June,  1890). 

Entamias  minimus  consobrinns  (Allen). 

1890.      Tamias   Tninimiis   consobrinus    Allen,   Bull.    Amer. 

mus.  nat.  hist.,  iii,  p.  112.     June,  1890. 
Type  locality.  —  Wahsatch  foot-hills,  near  Salt  Lake  City, 

Utah. 

Entamias  minimns  melannms  (Merriam) . 

1890.      Tamias  minimus  rnelanurus  Merriam,  North  Amer. 

fauna,  no.  4,  p.  22.     October  8,  1890. 
Type  locality. — West  side  of  Snake  River,  near  Blackfoot,. 
Bingham  County,  Idaho. 
Regarded  by  Merriam  (N.  Amer.  fauna,  no.  5,  p.  46,  July  80,. 
1891)  as  a  moulting  phase  of  E,  minimics  picttis, 

Entamias  minimns  pictns  TAllen). 

1890.      Tam^ias  minimus  pictus  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  Ill,  p.  115.     June,  1890. 
Type  locality.  —  Kelton,  Boxelder  County,  Utah. 
Regarded  by  Merriam  (Proc.  biol.  soc.  Washington,  xi,  pp.  190,. 
191,  194,  July  1,  1897)  as  a  distinct  species. 

Entamias  obscnms  (Allen). 

1890.      Tamias  obscurus  Allex,  Bull.  Amer.  mus.  nat.  hist.^ 

Ill,  p.  70.     June,  1890. 
Type  locality. —  San  Pedro  Martir  Mountains,  Lower  Cali- 
fornia, Mexico. 

Entamias  oreocetes  Merriam. 

1897.     Eutamias  oreocetes  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  207.     July  1,  1857. 
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Type  locality,  —  Near  Summit,  Teton  Mountains,  Teton 
County,  Montana. 

Entamias  palmer!  Merriam. 

1897.  JSutamias  palmeri  Merriam,  Proc.  biol.  soc.  Washing- 
ton, xi,  p.  208.     July  1,1897. 

Type  locality. —  Charleston  Peak,  Lincoln  County,  Nevada. 
Altitude,  8000  feet. 

Xhitamias  panamintinns  (Merrian>). 

1893.      Tamias    paiiamintinns    Merriam,    Proc.    biol.   soc. 

Washington,  viii,  p.  134.     December  28,  1893. 
1897.     ^[lUamias]  panamintinus  Merriam,  Proc.  biol.  soc. 

Washington,  xi,  p.  191.     July  1,  1897. 
Type    locality.  —  Johnson    Canyon,    Panamint    Mountains, 

Inyo  County,  California. 

Eutamias  pricei*  ( Allen ) . 

1895.     Tamias  pricei  Allen,  Bull.  Amer.  mus.  nat.  hist.,  vii, 

p.  333.     November  8,  1895. 
Type  locality.  —  Portola,  San  Mateo  County,  California. 
Regarded  by  Merriam    (Proc.  biol.  soc.  Washington,  xi,  p.  197, 
July  1, 1897)  as  a  form  of  E,  merriami  too  slightly  differentiated 
to  require  a  name. 

Entamias  qnadrimacnlatus  (Gray). 

1867.      Tamias  qxuidrimacidatus  Gray,  Ann.  and  mag.  nat. 

hist.  8d  ser.,  xx,  p.  435. 
1897.     E\utamias\  quadrimacidatus  Merriam,  Proc.  biol.  soc. 

Washington,  xi,  p.  191.     July  1,  1897. 
Type  locality.  —  Michigan  Bluff,  .Placer  County,  California. 

*  Entamias  qnadrivittatns  (Say). 

1823.     Sciurus  quadrimttatus  Say,  Long*s  exped.  to  Rocky 

Mts.,  II,  p.  45. 
1885.     Tamias   asiatictis   quadrivitUUits  True,  Proc.  U.  S. 

nat.  mus.,  vii  (1884),  p.  598.     1885. 
Type  locality.  —  "  In  Colorado,  on  the  Arkansas  River,  near 

where  it  breaks   through  the   foot-hills'*   (see   Allen,  Bull. 

Amer.  mus.  nat.  hist.,  iii,  p.  98,  June,  1890). 
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Entamias  qnadrivittatmi  affinis  (Allen)  . 

1890.     Tamias  qtuidrwittaUia  affinis  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  in,  p.  103.     June,  1890. 
Type  locality.  —  Ashcroft,  British  Columbia,  Canada. 
Regarded  by  Memam  (Proe.  biol.  sec.  Washington,  xi,  p.  208, 
July  1,  1897)  as  a  distinct  species. 

*  Entamias  qnadrivittatos  borealis  (Allen) . 

1877.      Tamiiis  asiatictcs  borealis  Allen,  Monogr.  N.  Amer. 

rodentia,  p.  793.     August,  1877. 
1885.      Tiimicis  amaticus  borealis  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  593.     1885. 
Type  locality.  —  Fort  Liard,  Mackenzie,  Canada  (see  Allen, 

Bull.  Amer.  mus.  nat.  hist.,  iii,  p.  109,  June,  1890). 

Entamias  qnadrivittatns  feliz  (Rhoads) . 

1895.      7'amias  quadrivittatus  felix  Rhoads,  Amer.  nat.,  xxix, 

p.  941.     October,  1895. 
Type   locality.  —  Mount  Baker   Range,    British   Columbia, 
Canada.     Altitude,  7000  feet. 

Entamias  qnadrivittatns  gracilis  (Allen) . 

1890.      Tamias   quadrivittatus  gracilis   Allen,   Bull.    Amer. 

mus.  nat.  hist.,  iii,  p.  99.     June,  1890. 
Type  locality.  —  San  Pedro,  Socorro  County,  New  Mexico. 

Entamias  qnadrivittatns  Inteiventris  (Allen) . 

1890.      Tami^is  quadrivittatus  luteiventris  Allen,  Bull.  Amer. 

mus.  nat.  hist.,  iii,  p.  101.     June,  1890. 
Type  locality.  —  Chief  Mountain  Lake,  northwestern  Mon- 
tana. 

Entamias  qnadrivittatns  neglectns  (Allen) . 

1890.     Tamias  quadrivittatus  neglectus  Allen,  Bull.  Amer. 

mus.  nat.  hist.,  in,  p.  106.     June,  1890. 
Type  locality.  —  Eastern  shore  of   Lake  Superior,  Ontario, 
Canada. 

Entamias  senex  (Allen) . 

1890.  Tamias  senex  Allen,  Bull.  Amer.  mus.  nat.  hist.,  iii, 
p.  83.     June,  1890. 

1897.  E\iitamias'\  senex  Mebriam,  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  191.     July  1,  1897. 
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Type  locality.  —  Summit  of  Donner  Pass,  Placer  County, 
California. 

Entamias  speciosns  (Merriam). 

1890.  Ttmiias  speciosus  Merriam,  Bull.  Anier.  mus.  nat. 
hist.,  Ill,  p.  86.     June,  1890. 

1897.  E\^utamias\  8}>ei'iosti8  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  191.     July  1,  1897. 

Type  locality.  —  San  Bernardino  Mountains,  San  Bernardino 
County,  California. 

Entamias  speciosns  inyoensis  Merriam. 

1897.     Entamias   speciosns    inyoensis   Merriam,    Proc.  biol. 

soc.  Washington,  xi,  p.  208.     July  1,  1897.     » 
Type  locality.  —  White  Mountains,  Inyo  County,  California. 

*  Entamias  townsendii  (Bachman) . 

1839.     Tamias  townsendii  Bachmax,  Journ.   acad.   nat.   sci. 

Phila.,  VIII,  pt.  1,  p.  68. 
1885.      Tamias  astatic  us  townsendi  True,   Proc.  U.   S.  nat. 

mus.,  VII  (1884),  p.  593.     1885. 
1897.     E\^utamias']    townsendii    Merriam,    Proc.    biol.   soc. 

Washington,  xi,  p.  192.    July  1,  1897. 
Type  locality.  —  Lower  Columbia  River,  Oregon. 

Entamias  townsendii  ochrogen3rs  IVIerriam. 

1897.     JEntatnias  townsendii  ochrogenys  Merriam,  Proc.  biol. 

soc.  Washington,  xi,  pp.  195,  206.     July  1,  1897. 
Type  locality.  —  Mendocino,  Mendocino  County,  California. 

Entamias  nmbrinns  (Allen). 

1890.      Tamias  nmbrinns  Allen,  Bull.   Amer.  mus.   nat.  hist., 

Ill,  p.  96.     June,  1890. 
Type   locality.  —  Uinta    Mountains,    south  of  Ft.   Bridger, 

Sweetwater  County,  Wyoming. 
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Genu8  SPERMOPHILTTS  Cuvier.^ 

1825.   SpermophUua  Cuvieb,  Dents  des  mamm.,  p.  160.  Type. 
—  Mu8  citellus  Linnaeus. 


^Spermophilus  annnlatas  Audubon  and  Bacbman. 

1842.     Spermo2)hilH8    ajiriulatus    Audubon    and    Bachman, 

Journ.  acad.  nat.  sci.  Phila.,  vm,  pt.  ii,  p.  319. 
1885.    Spermophihis  annulatus  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  595.    1885. 
Type  locality. — Unknown ;  probably  in  western  Mexico. 

Spermophilns  armatus  Kennicott. 

1863.     t^permophilua  armatus  Kennicott,  Proc.  acad.  nat.  sci. 

Phila.,  p.  158. 
1891.    Spennojj/iiiits  armatus  Merriam,  North  Amer.   fauna, 

no.  5,  p.  38.     July  30,  1891. 
Type  locality. — Foot-hills  of  the  Uinta  Mountains,  near  Fort 

Bridger,  Sweetwater  County,  Wyoming. 

Spermophilns  barrowensis  Merriam. 

1900.     Spermophilns  barroice?isis  Merriam,  Proc.  Washing- 
ton acad.  sci.,  ii,  p.  19.     March  14,  1900. 
Type  locality. — Point  Barrow,  Alaska, 

Spermophilns  beldingi  Merriam. 

1888.     Spermo2?hilu8  beldbuji  Merriam,  Ann.  New  York  acad. 

sci.,  IV,  p.  317.     December  28,  1888. 
Type  locality. — Donner,  Placer  County,  California. 


1  In  this  penus  the  following  Hubgenera  have  been  recently  used:  OtospermophUua 
Bkandt  (Bull,  class,  phys.-math,  de  I'acad.  imp.  des  sci.  de  St.  Petersbourg,  i},  p.  379 
1W9),  for  S.  grammuriis  and  its  allies;  Amnioajtrrmophilus  Merriam  (Proc.  biol.  see. 
Washington,  vii,  p.  27,  April  13,  1893),  for  S.  leucurus  (type)  and  related  species; 
Xerospennophllus  Merriam  (Proc.  blol.  soc.  Washington,  vii,  p.  27,  April  13, 1893),  for 
S.  mo/*aie/ww  (type)  and  the  allied  species  of  the  .•?;>//oso7/m  group ;  CallospermophUus 
Merriam  (Proc.  biol.  soc.  Washington,  xi,  p.  189,  July  1,  1H77),  for  S.  lateralis',  and 
Ictidomys  A.llex  ^Monogr.  N.  Amer.  rodentia,  p.  821,  August,  1877),  for  S.  trideeem- 
Uneatus  (see  Merriam,  Science,  n.  s.,  II,  p.  418,  September  27, 1885).  As  but  one  attempt 
(Trouessart,  Cat.  mamm.,  pt.  ii,  pp.  433-441,  1897),  has  been  made  to  assign  the  various 
North  American  forms  to  their  respective  subgenera,  and  that  probably  without  a 
study  of  the  group,  it  seems  best  to  arrange  the  species  alphabetically. 
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Spermophiliui  beringensis  Mebbiah. 

1900.     Spermophilus  heringensia  Mebbiam,  Proc.  Washington 

acad.  sci.,  ii,  p.  20.     March  14, 1900. 
Type  LOCAXixr.-z-Cape  Lisbourne  (Coal  Veins),  Alaska. 

Spermophilus  bemardinns  Merriam. 

1893.  tSpertnophilns  chrysodeirus  brevicandas  Merriam,  Proc. 
biol.  80C.  Washington,  viii,  p.  134.  December  28,  1893 
(not  of  Brandt,  1844). 

1898.  Sjyermophilm  (Callospermophilus)  bernardiniis  Mer- 
riam, Science,  n.  s.,  viii,  p.  782.     December  2,  1898. 

Type  locality. —  San  Bernardino  Peak,  San  Bernardino  County, 
California. 

Spermophilus  canescens  Merriam. 

1890.     Spermophilus  canescens  Merriam,   N.   Amer.    fauna, 

no.  4,  p.  38.     October  8,  1890. 
Type  locality. — Wilcox,  Cochise  County,  Arizona. 

Spermophilus  castanurus  (Merriam). 

1890.  Tafnias  castanurus  Merriam,  N.  Amer.  fauna,  no. 
4,  p.  19.     October  8,  1890. 

1892.  [^Spermophilus']  castanurus  Merriam  Proc.  biol.  soc. 
Washington  vii,  p.  25.     April  13,  1892. 

Type  locality.  —  Park  City,  Wahsatch  Mountains,  Summit 
County,  Utah.     Altitude,  7000  feet. 

Spermophilus  chrjrsodeirus  (Merriam). 

1890.  Tamias  chrysodeirus  Merriam,  N.  Amer.  fauna,  no. 
4,  p.  19.     October  8,  1890. 

1893.  S[])ermoj)hilus]  chrysodeirus  Merriam,  Proc.  biol.  soc. 
Washington,  viii,  p.  134.     December  28,  1893. 

Type  locality. — Fort  Klamath,  Klamath  County,  Oregon. 

Spermophilus  cinerascens  (Merriam). 

1890.      Tamias  cinerascens  Merriam,   N.  Amer.  fauna,  no.  4, 

p.  20.    October  8,  1890. 
1892.     Spermophilus  cinerascens  Merriam,   Proc.    biol.   soc, 

Washington,  vii,  p.  25.     April  13,  1892. 
Type  locality. —  Helena,  Lewis  and  Clarke  Cpunty,  Montana. 

Altitude,  4500  feet. 
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*  Spermophilus  columbianns  (Ord). 

1815.  Arctomya  columbianus  Obd,  Guthrie's  geography,  2d 
Am.  ed.,  n,  p.  292.     Described  on  page  303. 

1885.  Spermophilus  einpetra  eryihroglutaeus  True,  Proc. 
U.  S.  nat.  mus.,  vii  (1884),  p.  594.  1885. 

1891.  Spermophihis  columbianus  Merriam,  North  Amer. 
fauna,  no.  5,  p.  39.     July  30, 1891. 

Type  locality.  —  Camas  prairie  between  the  forks  of  the 
Clearwater  and  Kooskooskie,  about  forty  miles  from  Moscow, 
Lincoln  County,  Washington  (see  Merriam,  North  Amer. 
fauna,  no.  5,  p.  41,  July  30,  1891). 

Spermophilus  cryptospilotus  Merriam.. 

1890.  Spermophilus  oryptospilotus  Merriam,  N.  Amer. 
fauna,  no.  3,  p.  57.     September  11,  1890. 

Type  locality.  —  Tenebito  Wash,  Painted  Desert,  Coconino 
County,  Arizona. 

'^  Spermophilus  elegans  Kennicott. 

1863.     Spermophilus    deyans   Kennicott,  Proc.    acad.    nat. 

sci.  Phila.,  p.  158. 
1885.    Spermophilus  richardsoni  townsendi  Truk,  Proc.  TJ.  S. 

nat.    mus.,  vii   (1884),  p.    594.    1885.     (Not  S,  toictisendi 

Bachman,  1839.) 

1891.  Spermo2)hilus  eleyans  Merriam,  North  Amer.  fauna, 
no.  5,  p.  39.     July  30,  1891. 

Type  locality. — Fort  Bridge r,  Sweetwater  County,  Wyoming. 

*  Spermophilus  empetra  (Pallas). 

1778.     Mus  empetra  Pallas,  Nov.  sp.  quadr.  glir.  ord.,  p.  74. 
1877.     Spermophilus    einpetra   Allen,    Monogr.    N.    Amer. 

rodentia,  p.  839.     August,  1877. 
1885.    Spermophilus  empetra  empetra  True,  Proc.  U.  S.  nat. 

mus.,  VII  (1884),  p.  594.     1885. 
Type  locality. —  Banks  of  the  Mackenzie  River,  Canada. 

*  Spermophilus  empetra  kodiacensis  Allen. 

1874.    Spermophilus  j^^^^U*'   var.    kodiacensis   Allen,    Proc 

Boston  soc.  nat.  hist.,  xvi,  p.  292. 
1877.    Spermophilus  empetra  var.  kodiacensis  Allen,  Monogr. 

N.  Amer.  rodentia,  p.  839.     August,  1877. 
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1885.    Speimiophilits  enipetra  kodiftcensis  True,  Proc.  \J,  S. 

nat  mus.,  vn  (1884),  p.  594.     1885. 
Type  locality.  —  Kadiak  Island,  Alaska. 

Spermophilus  empotra  phaeognathus  (Richardson). 

1829.    Arctomys  parry i  var.  pfuieoijnatha  Rk^hardson,  Fauna 

Boreali-Americana,  i,  p.  161. 
1898.    tSpermophilns     einpetra    phaeognathiis    Allen,    Bull. 

Amer.  mus.  nat.  hist.,  x,  p.  454.     November  10,  1898. 
Type  locality.  —  Hudson  Bay. 

Spermophilns  empetra  plesius  Osgood. 

1900.  Spermophih(8  empetra  ^desiua  Osgood,  North  Amer. 
fauna,  no.  19,  p.  29.     October  6,  1900. 

Type  locality.  —  Bennett  City,  head  of  Lake  Bennett,  Brit- 
ish Columbia,  Canada. 

*  Spermophilus  franklinii  (Sabine) . 

1822.  Arctomys  franklinii  Sabine,  Trans.  Linn,  soc,  xiii, 
p.  587. 

1827.  Spermojyhilus  franklini  Lesson,  Man.  de  mammalogie, 
p.  244. 

1885.  Sjyermophilus  franklini  True,  Proc.  U.  S.  nat.  mus., 
VII  (1884),  p.  594.    1885. 

Type  locality.  —  Vicinity  of  Cumberland  House,  Saskatche- 
wan, Canada. 

*  Spermophilns  grammurus  (Say). 

1823.  ^S[ciurus]  gramrnurus  Say,  Long's  exped.  Rocky  Moun- 
tains, II,  p.  72. 

1844.    Spermophilus   grammurus   Brandt,  Bull.    acad.    imp. 

sci.,  St.  Petersbourg,  ii,  p.  880. 
1885.     Spermophilus  gnnnmurus    gritnunuru^  True,    Proc. 

U.  S.  nat.  mus.,  vii  (1884),  p.  594.    1885. 
Type  locality.  —  In  Colorado,  on  the  Arkansas  River,  at  its 

exit  from  the  Rocky  Mountains. 

Spermophilns  grammums  atricapiUus  Bryant. 

1889.    Spermophilus  gramm^urus   atricapiUus   Bryant,  Proc, 

California  acad.  sci.,  2d  ser.,  ii,  p.  26.     June  20,  1889. 
Type  locality.  —  Comondu,  Lower  California,  Mexico. 
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^Spormopliilns  grammnms  he^eheji  (Richardson). 

1829.   Arctomys  {Spermophilus)  beecheyi  Richardson,  Fauna 

Boreali-Americana,  i,  p.  170. 
1874.    Spermophilus  grammurus  var.  beecheyi  Allen,  Proc. 

Boston  soc.  nat.  hist.,  xvi,  p.  293. 
1885.   Spermophilus  grammurxis  beecheyi  True,  Proc.  IT.  S. 

nat.  mus.,  vii  (1884),  p.  594.     1885. 
Type    locality.  —  "Neighborhood    of    San    Francisco    and 
Monterey,  California.*' 
Regarded  by  Merriam  (Proc.  biol.  soc.  Washington,  viii,  p.  133, 
December  28,  1893)  as  a  distinct  species. 

Spermophilus  grammurus  bncklejri   (Slack). 

1861.    Spermophilus  buckleyi  Slack,   Proc.  acad.    nat.   sci. 

PhUa.,  p.  314. 
1896.     Spermophilus     grammurus    buckleyi    Allen,     Bull. 

Amer.  mus.  nat.  hist.,  viii,  p.  67.     April  22,  1896. 
Type  locality.  —  Packsaddle  Mountain,  Llano  County,  Texas. 

Spermophilus  grammurus  couchii  (Baird) . 

1855.   Spermophilus  couchii  Baird,  Proc.  acad.  nat.  sci.  Phila., 

p.  332. 
1896.    S[perm,ophihis\  grammurus  cmichii  AlJj^n,  Bull.  Amer. 

mus.  nat.  hist.,  viii,  p.  68.     April  22,  1896. 
Type  locality. —  Santa  Catarina,  State  of  Nueva  Leon,  Mexico. 

*  Spermophilus  grammurus  douglasii  (Richardson) . 

1 829.   Arctomys  (  Spermophilus)  douglasii  Richardson,  Fauna 

Boreali- Americana,  i,  p.  172. 
1874.    Spermophilus  grammunts  var.  douglassi  Allen,  P*roc. 

Boston  soc.  nat.  hist.,  xvi,  p.  293. 
1885.    Spermophilus  grammurus  douglassi  True,  Proc.  IT.  S. 

nat.  mus.,  vii  (1884),  p.  594.     1885. 
Type  locality.  —  Banks  of  the  Columbia  River,  Or^on. 

Spermophilus  grammurus  fisheri  (Merriam). 

1893.  Spermophilus  beecheyi  fisheri  Merriam,  Proc.  biol.  soc. 
Washington,  viu,  p.  133.     December  28, 1898. 

1894.  Spermophilus  grammurus  fisheri  Allen,  Abstract  proc. 
Linn.  soc.   New  York,  1893-1894,  p.  41.    July  20,   1894. 

Type  locality.  —  Kern  Valley,  twenty-five  miles  above  Kem- 
ville,  Tulare  County,  California. 
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*  Spermophiliis  harrisii  Audubon  and  Bachman. 

1854.    SpermophUus  harrisii  Audubon  and  Bachman,  Quadr. 

N.  Amer.,  in,  p.  267. 
1885.    Tamiaa   harriai    True,   Proc.   U.    S.   nat.    mus.,   vn 

(1884),  p.  594.     1885. 
Type    locality.  —  Unknown    (see   Merriam,    North  Amer, 

fauna,  no.  2,  pp.  19-20,  October  30,  1889). 

Spermophiliis  harriBii  sazicola  Meams. 

1896.   Spermophilua  harrisii  saxicolus  Mearns,  Preliminary 

diagnoses  of  new  mammals  from  the  Mexican  border  of  the 

United  States,  p.  2.  March  25, 1896.    (Reprint:  Proc.  U.  S. 

nat.  mus.,  xviii,  p.  444.     May  23,  1896.) 
Type  locality. —  Tinajas  Altas,  Gila  Mountains,  Yuma  County, 

Arizona. 

SpermophilTUi  interpres  (Merriam). 

1890.  Tarhiaa  interpres  Merriam,  North  Amer.  fauna,  no.  4, 
p.  21.     October  8,  1890. 

1892.  SpermophUus  interpres  Bryant,  Zoe,  iii,  p.  208.  Octo- 
ber, 1892. 

Type  locality.  —  El  Paso,  El  Paso  County,  Texas. 

*  SpermophilTUi  lateralis  (Say) . 

1823.  8\ciurvs']  lateralis  Say,  Long's  exped.  Rocky  Moun- 
tains, II,  p.  46. 

1843.  Sp[ermophiltis'\  lateralis  Wagner,  Schreber's  S&ug- 
thiere,  Suppl.,  in,  p.  252. 

1885.  Tamias  lateralis  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  593.     1885. 

Type  locality.  —  Near  the  source  of  the  Arkansas  River, 
Colorado. 

SpermophilTUi  lateralis  satnratiui  (Rhoads). 

1895.    Tamias  lateralis  saturat^is  Rhoads,  Proc.  acad.  nat.  sci. 

Phila.,  p.  43.     April  9,  1895. 
Type  locality. —  Lake  Kichelos,  Kittitas  County,  Washington. 

Spermophilua  lencunia  (Merriam) . 

1889.  Tamias  leucurus  Merriam,  North  Amer.  fauna,  no.  2, 
p.  20.     October  80, 1889. 

1892.  SpermophUus  leucurus  Merriam,  Proc.  biol.  soc.  Wash- 
ington, vn,  p.  27.     April  13, 1892. 
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Type   locality.  —  San    Gorgonio    Pasa,    Riverside    County, 
California. 

Spermophilus  lencams  cinnamomeus  (Merriam). 

1890.    Tamias  leucurus  cinnamomeus  Merriam,  North  Amer. 
fauna,  no.  3,  p.  52.     September  11,  1890. 

1892.  S}yerm.ojyhihis  leucurus  cin?uimomeu8  Bryant,  Zoe,  iii, 
p.  208.     October,  1892. 

Type   locality.  —  Echo    Cliffs,    Painted    Desert,    Coconino 
County,  Arizona. 

Spermophilus  leucnros  peninstilae  (Allen). 

1893.  Tam^ias  leucurus  peninstdae  Allen,  Bull.  Amer.  mus. 
nat.  hist.,  v,  p.  197.    August  18,  1893. 

1897.    \^Spermophilu8\  leucur us  peninstdae  TROxrEHSXRT^CB^tSii. 

mamm.,  pt.  ii,  p.  434. 
Type  locality.  —  San  Telmo,  Lower  California,  Mexico. 

*  Spermophilus  mexicanus  (Erxleben). 

1777.     [aSciutus]  mexicanus  Erxleben,  Syst.  regni  anim.,  i, 

p.  428. 
1843.    Spermophilus    mexicanus   Wagner,  Schreber's   Saug- 

thiere,  Suppl.,   in,  p.  250. 
1885.    S[permophilus'\  mexicanus  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  594.     1885. 
Type  locality  . —  South-central  Mexico.^ 

Spermophilus  mexicanus  parvidens  Meams. 

1896.    Sperm^ophilus  mexicanus  parvidens  Mearns,  Prelimi- 
nary diagnoses  of  new  mammals  from  the  Mexican  border  of 
the  United  States,  p.  1.     March  25,  1896.     (Reprint:    Proc. 
U.  S.  nat.  mus.,  xviii,  p.  443.     3Iay  23,  1896.) 
Type  locality. —  Fort  Clark,  Kinney  County,  Texas. 

Spermophilus  mohavensis  Merriam. 

1889.     Siyermophilus    mohavensis    Merriam,    North    Amer. 

fauna,  no.  2,  p.  15.     October  30,  1889. 
Type   locality.  —  Mohave   River,    San  Bernardino  County, 

Cahfornia. 

»The  name  Sclartis  mexi^amis  wt^s  restricted  by  Lichtenstein  (Darstellung  neaer 
Oder  wenig  bekannter  Ssugethiere,  text  accompanying  pi.  xxxi,  1827-1834)  to  the 
animal  occurring  at  Toluca,  Mexico.  See  Mearns,  Proc.  U.  S.  nat.  mus.,  xviii,  p.  443, 
May  23. 1896. 
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Spermophilus  mollis  Kennicott. 

1863.     /Spermophilus  mollis  Kennicott,  Proc.  acad.  nat.  sci. 

Phila.,p.  158. 
1885.    Siyermophilus  mollis  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  594.     1885. 
Type    locality.  —  Camp    Floyd,    near    Fairfield,    Wasatch 

County,  Utah. 

Sphermophilus  moIliB  canns  Merriam. 

1898.     ^Spermophilus   moUis   canus  Mbrbiabc,   Proc.  biol.  soc. 
Washmgton,  xn,  p.  70.     March  24,  1898. 
Type  locality.  —  Antelope,  Wasco  County,  Oregon. 

Spermophilus  mollis  stephensi  Merriam. 

1898.      Spermophilus  mollis  stephensi  Merbiam,  Proc.   biol. 

soc.  Washington,  xii,  p.  69.     March  24,  1898. 
Type  locality.  —  Queen  Station,  near  head  of  Owen's  Valley, 
Esmeralda  County,  Nevada. 

Spennophilns  mollis  yakimensis  Merriam. 

1898.     JSpermophilus  mollis  yakimensis  Mebbiam,  Proc.  biol. 

soc.  Washington,  xii,  p.  70.     March  24,  1898. 
Type  locality. —  Mabton,  Yakima  County,  Washington. 

Spermophilus  neglectns  Merriam. 

1889.     Spermophilus  neglectus  Mebbiam,  North  Amer.   fauna, 
no.  2,  p.  17.     October  30,  1889. 
Type  locality.  —  Dolan's  Spring,  Mohave  County,  Arizona. 

Spermophilus  nelsoni  Merriam. 

1893.     Spermophilus  nelsoni^  Mebbiam,  Proc.  biol.  soc.  Wash- 
ington, VIII,  p.  129.     December  28,  1893. 
Type  locality. —  Tipton,  San  Joaquin  Valley,  Tulare  County, 
California. 

*  Spermophilus  obsoletus  Kennicott. 

1863.     Spermophilus  obsoletus  Kennicott,  Proc.  acad.   nat. 

sci.  Phila.,  p.  157. 
1885.    Spermophilus  obsoletus  True,  Proc.   U.  S.  nat.  mus., 

VII  (1884),  p.  594.     1885. 
Type  locality.  —  Extreme  western  Nebraska. 
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Spermophilus  oregonus  Merriam. 

1898.     Spermophilus    oregonus   Merriam,   Proc.    bid.    soc. 

Washington,  xii,  p.  69.     March  24,  1898. 
Type  locality. —  Swan  Lake  Valley,  Klamath  Basin,  Oregon. 

Spermophilus  osgoodi  Merriam. 

1900.     Spermophilus  osgoodi  Merriam,   Proc.    Washington 

acad.  sci.,  ii,  p.  18.     March  14,  1900. 
Type  locality.  —  Fort  Yukon,  Alaska. 

Spermophilus  perotensis  Merriam. 

1893.     Spermophilus  perotensis    Merriam,  Proc.   biol.    boc. 
Washington,  viii,  p.  131.     December  28,  1893. 
•     Type  locality.  —  Perote,  State  of  Vera  Cruz,  Mexico. 

*  Spermophilus  richardsonii  (Sabine) . 

1822.     Arctomys  richardsonii  Sabine,  Trans.  Linn,  soc.,  xni, 

p.  589. 
1845.     Spermophilus  richardsonii  Audubon  and  Bachman, 

Quadr.  N.  Amer.,  i,  p.  377. 
1885.     Spermophilus  richardsoni  rxchardsoni    True,    Proc., 

U.  S.  nat.  mus.,  vii  (1884),  p.  594.     1885. 
Type  locality.  —  Carlton  House,  Saskatchewan,  Canada. 

Spermophilus  sonoriensis  Ward. 

1891..    Spermophilus  sonoriensis  W kBJ}^  Amer.  nat.,  xxv,  p, 

158.     February,  1891. 
Type  locality.  —  Hermosillo,  State  of  Sonora,  Mexico. 
Regarded  by  Merriam  (Science,  n.  s.,  vii,  p.  32,  January  7,  1898) 
as  a  race  of  S,  tereticaudus, 

*  Spermophilus  spilosoma  Bennett. 

1833.  Spermophilus  spilosoma  Bennett,  Proc.  zool.  soc.  Lon- 
don, p.  40. 

1885.  Spermophilus  s^nlosoma  True,  Proc.  U.  S.  nat.  mus., 
VII  (1884),  p.  594.     1885. 

Type  locality.  —  '*  That  part  of  California  that  adjoins  Mex- 
ico." Name  reatricted  by  Merriam  (North  Amer.  fauna,  no. 
4,  p.  37,  October  8,  1890)  to  the  animal  occurring  in  north- 
ern Mexico  and  extreme  western  Texas. 

Spermophilus  spilosoma  annectens  Merriam. 

1 893 .  Spermophilus  spilosoma  anfiectens  Merriam,  Proc.  bioL 
soc.  Washington,  viii,  p.  132.     December  28,  1893. 
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Type  locality.  —  Padre  Island,  Cameron  County,  Texas. 

SpannophilTUi  spilosoma  macrospilotiui  Merriam. 

1890.    Spermophilus  spilosoma  macrospilotus  Merriam,  North 

Amer.  fauna,  no.  4,  p.  38.     October  8,  1890. 
Type  locality.  — Oracle,  Pinal  County,  Arizona. 

Spermophilus  spilosoma  major  Merriam. 

1890.     Spermophihis  spilosortia  vutjor  Merriam,  North  Amer. 

fauna,  no.  4,  p.  39.     October  8,  1890. 
Type  locality. — Albuquerque,  Bernalillo  County,New  Mexico. 

Spannopliiliis  spilosoma  obsidianus  Merriam. 

1890.     SpermophUits  spilosoma  obsidianus  Merriam,  North 

Amer.  fauna,  no.  8,  p.  56.     September  11, 1890. 
Type  locality.  —  Cedar    belt,   northeast  of    San    Francisco 

Mountain,  Coconino  County,  Arizona. 

Spermophilus  spilosoma  pratensis  Merriam. 

1890.  Spermophilus  spilosoma  pratetisis  Merriam,  North 
Amer.  fauna,  no.  3,  p.  55.     September  11,  1890. 

Type  locality. — Pine  plateau  at  north  foot  of  San  Francisco 
Mountain,  Coconino  County,  Arizona. 

*  Sparmophilos  tereticaiidiis  Baird. 

1857.  SpermophUtis  tereticandtcs  Baird,  Mam.  N.  Amer., 
p.  315. 

1885.  SpertiK^hihis  tereticaudfis  True,  Proc.  U.  S.nat.  rous., 
VII  (1884),  p.  594.     1885. 

Type  locality.  —  Old  Fort  Yuma,  San  Diego  County,  Cali- 
fornia. 

Spermophilus  townsendii  Bachman. 

1839.  Spermophilus  townsetidii  Bachman,  Journ.  acad.  nat. 
gd.  Phila.,  viii,  p.  61. 

1891.  Spermophilus  towyisendi  Merriam,  North  Amer.  fauna, 
no.  5,  p.  36.     July  30,  1891. 

Type  locality.— Walla  Walla,  Walla  Walla  County,  Wash- 
ington. 

*  Sparmophilos  tridecemlineatiis  (Mitchill). 

1821.     Sciurtis  tridecem4iiieatus  Mitchill,  Med.  repos.,  n.  b., 

VI,  (XXI),  p.  248. 
1849.    Spermophilus  tridecemlineatus  Audubon  and  Bachman, 

Quadr.  N.  Amer.,  i,  p.  294. 
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1885.  Sjjerftiophilus  tridecimlineattis  tridecindi7\e<itn8  True, 
Proc.  U.  S.  nat.  raus.,  vii  (1H84),  p.  594.     18S5. 

Type  locality.  —  Central  Minnesota  (see  Allen,  Bull.  Amer. 
mus.  nat.  hist.,  vii,  p.  338,  November  8,  1895). 

Spermophilus  tridecemlineatus  alleni  Merriam. 

1898.  Spermophilus  tridecemlineatus  alleni  Mkrbiam,  Proc 
biol.  80C.  Washington,  xii,  p.  71.     March  24,  1898. 

Type  locality.  —  Bighorn  Mountains,  Wyoming. 

Spermophilus  tridecemlineatus  badius  Bangs. 

1899.  Spermophilus  tridecendineatiis  badius  Bangs,  Proc. 
New  England  zool.  club,  i,  p.  1.     February  8,  1899. 

Type  locality.  —  Stotesbury,  Vernon  County,  Missouri. 

Spermophilus  tridecemlineatus  olivaceus  Allen. 

1895.     Spermophilus  tridecemlineatus  olivaceus  Allen,  Bull. 

Amer.  mus.  nat.  hist,  vii,  p.  337.     November  8,  1895. 
Type  locality.  —  Custer,  Black  Hills,  South  Dakota. 

*  Spermophilus  tridecemlineatus  pallidus  Allen. 

1877.  [Spermophilus  tridecemlitieattis]  var.  pallidus  Allen, 
Monogr.  N.  Amer.  rodentia,  p.  872.     August,  1877. 

1885.  ASpermophilus  tridecindineatus  jxtllidus  True,  Proc. 
U.  S.  nat.  mus.,  vii  (1884),  p.  594.     1885. 

Type  locality.  —  Plains  of  the  Lower  Yellowstone  River 
(see  Allen,  Bull.  Amer.  mus.  nat.  hist.,  vii,  p.  338,  No- 
vember 8,  1895). 

Spermophilus  tridecemlineatus  parvus  Allen. 

1895.  Spermophilus  trideceffdineatus  parvus  Allen,  Bull. 
Amer.  mus.  nat.  hist.,  vii,  p.  337.     November  8,  1895. 

Type  locality.  —  Uncompahgre  Indian  Reservation,  north- 
eastern Utah. 

Spermophilus  tridecemlineatus  tezensis  Merriam. 

1898.     Spermophilus     tridecemlineatus     tejrensis     Merriam, 

Proc.  biol.  soc.  Washington,  xii,  p.  71.     March  24,  1898. 
Type  locality.  —  Gainesville,  Cooke  County,  Texas. 

Spermophilus  variegatus  (Erxleben) . 

1777.  [Sciurus]  varier/atus  Erxleben,  Syst.  regni  anim.,  i, 
p.  421. 
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1898.     SpermophUua  variegatus  Nelson,  Science,  n.  s.,  viii,  p. 

898.     December  23,  1898. 
Type  locality. —  Soath-central  Mexico. 

Spermpphilus  wortmani  (Allen) . 

*  1895.     Tamias  wortmaiii  Allen,  Bull.  Amer.  mus.  nat.  hist., 
VII,  p.  335.    November  8,  1895. 
Type  locality. —  Kinney  Ranch,  Bitter  Creek,  Sweetwater 
County,  Wyoming. 


Genus  CTSTNOMTS  Rafinesque. 

1817.  Cynomys  Rafinesque,  Amer.  monthly  magazine,  ii,  p. 
45.  November,  1817.  Type.  —  The  Barking  Squirrel  of  Lewis 
and  Clark  =  Arctomys  ludovicianus  Ord. 


Cynomys  arixonensis  Mearns. 

1890.     Cynomya  arizonensis  Mearns,  Bull.  Amer.  mus.  nat. 

hist.,  II,  p.  305.     February  21, 1890. 
Type  locality. —  Point  of   Mountain,  near  Wilcox,  Cochise 
County,  Arizona. 

*  Cynomys  gmmisoni  Baird. 

1855.     t^rmophilus  gunniaoni  Baird,  Proc.  acad.  nat.  sci. 

Phila.,  VII,  p.  334.     April,  1855. 
1857.     Cy^ioniys  gumiisotii  Baird,  Mamm.  N.  Amer.,  p.  335. 
1885.     Cynomys  columhiamis  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884)  p.  593.     1885. 

1890.  Cynomys  gunnisoni  Merriam,  North   Amer.   fauna, 
no.  3,  p.  58.     September  11,  1890. 

1891.  Cynomys  gwmisoni  Merriam,   North   Amer.   fauna, 
no.  5,  p.  40.    July  30,  1891. 

Type  locality.  —  Cochetopa  Pass,  Saguache  County,  Colorado. 

Cynomys  leucnras  Merriam. 

1890.     Cynomys  leiicnrus  Merriam,  North  Amer.  fauna,  no.  4, 

p.  33.    October  8,  1890. 
Type  locality.  — Fort  Bridger,  Sweetwater  County, Wyoming. 
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According  to  Allen  (Bull.  Amer.  miis.  nat.  hist.,  x,  pp.  455-456^ 
November  10,  1898)  this  should  stand  as  Cynomys  leicisii  (Arc- 
tomya  lewisii  Audubon  and  Bachman,  Quadr.  N.  Amer.,  in^ 
p.  32,   1853,  type  locality,  *  Oregon'). 

*  Cynomya  Indovicianus  (Ord). 

1815.     Arctomys  liidomcianiis  Ord,  Guthrie's  geography,  2d 

Amer.  ed.,  ii,  p.  292.     Description  on  page  302. 
1857.     Cynomys  ludoviciamis  Baird,  Mamm.  N.  Amer.,  p.  831 » 
1885.     Cynomys  ludoviciamis  True,  Proc.  U.  S.  nat.  mus.^ 

VII  (1884),  p.  593.   1885. 
Typb  locality.  —  "  Missouri  and  throughout  Louisiana." 

Cynomys  mexicaniis  Merriam. 

1892.     Cynomys  mexicanus  Merriam,  Proc.  biol.  soc.  Wash- 
ington, vii,  p.  157.     July  27,  1892. 
Type  locality.  —  La  Ventura,  State  of  CoahuUa,  Mexico. 


Genus  ARCTOM7S  Schreber.^ 

1780.     Arctomys^    Schreber,   S&ugthiere,   iv,   pis.  ccvii-ccxi. 
Included  the  species  m^armota,  monaxy  hobac^  empetra  and  citiUus. 


Arctomys  dacota  Merriam. 

1889.  .  Arctomys  dacota  Merriam,  North  Amer.  fauna,  no.  2> 

p.  8.     October  80,  1889. 
Type  locality.  —  Custer,  Black  Hills,  South  Dakota. 

*  Arctomys  flaviventer  Audubon  and  Bachman. 

1841.     Arctomys  flaviventer  Audubon  and  Bachman,  Proc* 

acad.  nat.  sci.  Phila.,  p.  99. 
1885.     Arctomys  flaviventer  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  593.     1885. 
Type  locality.  —  "  Mountains  between  Texas  and  California.'^ 

1  Palmer  has  suggested  (Science,  n.  s.,  vi,  p.  106,  July  16,  1897)  that  this  name  may 
erentually  be  displaced  hyMarmota  Blumenbach,  1779  (Handb.  d.  Naturgeschichte). 
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Arctomys  flaviventer  avams  Bangs. 

1899.     Arctomys  Jhwimnter  avarua  Bangs,  Proc.  New  Eng- 
land zool.  club,  I,  p.  68.     July  31,  1899. 
Typk  locauty.  —  Okanagan,  British  Columbia,  Canada. 

Arctomya  ignaviia  Bangs. 

1899.     Arctomys  igtiaons  Bangs,  Proc.  New  England  zool. 

club,  I,  p.  13.     February  28,  1899. 
Type  locality.  —  Black  Bay,  Straits  of  Belle  Isle,  Labrador. 

*  Arctomys  monaz  (Linnaeus). 

1758.     [3fM«]  mondx  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  60. 
1780.     Arctomys  monax  Schbbbbb,  SHugthiere,  iv,  pi.  ccvm. 
1885.     Arctomys  mofuac  True,   Proc.  U.   S.  nat.  mus.,  vii 

(1884),  p.  593.     1885. 
Type  locality.  —  Maryland. 

Arctomys  monaz  canadensis  (Erxleben) . 

1777.     [ff/t«]  canadensis  Erxleben,  Syst.  regni  anim.,  i,  p. 

368. 
1898.     Arctomys  monax  ca^iadensis  Allen,  Bull.  Amer,  mus. 

nat.  hist.,  x,  p.  456.,   November  10,  1898. 
Type  locality.  —  Hudson  Bay. 

Arctomys  oljrmpns  Merriam. 

1898.     Arctomys   olympus    Mebbiah,    Proc.    acad.   nat.  sd. 

Phila,,  p.  352.    October  4, 1898. 
Type  locality. —  Timber-line  at  head  of  Soleduc  Rivef,  Olym- 
pic Mountains,  Clallam  County,  Washington. 

*  Arctomys  pminosns  Gmelin. 

1788.     [Arctomys']  pruinosa  Gmelin,  Syst.  nat.,  i,  p.  144. 
1885.     Arctomys  pruinosus  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  593.     1885. 
Type    locality.  —  Northern  North  America. 


Digitized  by  VjOOQIC 


60       PROCEEDINGS :   BOSTON  SOCIETY  NATURAL  HISTORY. 


Genus  SCIXTROPTERUS  F.  Cuvier.* 

1825.     Scitiropterus  F.  Cuvier,'  Dents  du  mammif^res,  p.  255 
(description,  pp.  161-162).     Type.  —  Sciurus  volana  Linnaeus. 


^Scinroptems.alpinus  (Richardson). 

1828.     Pteromya  cUpinua  Richardson,  Zool.  journ.,  iii,  p.  519. 
1885.     Scinropterus   volucdla  hndsonhis  True,  Proc.  TJ.  S. 

nat.  mus.,  vii  (1884),  p.  596.     1885.     (Part.) 
1897.    Sciuropterus    alpinus    Rhoads,    Proc.   acad.  nat.    sci. 

Phila.,  p.  319.     June,  1897. 
TirpE   LOCALITY.  —  Rocky  Mountains,  at  the   sources  of  the 

Athabaska  and  Peace  Rivers,  Alberta,  Canada. 

Scinroptems  alpinus  fuliginosus  Rhoads. 

1897.    Sciuropterus  alpinus  fuliginosus  Rhoads,  Proc.  acad. 

nat.  sci.  Phila.,  p.  821.     June,  1897. 
Type  LOCALITY. — Cascade  Mountains,  near  Martin   Station, 
Kittitass  County,  Washington. 

ScinropteruB  alpinus  lascivus  Bangs. 

1899.    Sduropterus  alpinus  lascivus  Bangs,  Proc.  New  Eng- 
land zool.  club.,  I,  p.  69.     July  31,  1900. 
Type  locality.  —  Tallac,  El  Dorado  County,  California. 

Sciuropterus  alpinus  oljrmpicus  Elliot. 

1899.    fSciuropterus  alpinus  olynipicus  Elliot,  Field  Colum- 
bian mus.  publ.,  I,  p.  225.     February  1, 1899. 
Type  locality.  —  Happy  Lake,  Clallam  County,  Washington. 

Sciuropterus  alpinus  klamathensis  Merriam. 

1897.    Sciuropterus  alpi7ncs  klamathe^isis  MBRtLiAU,  Proc.  biol. 

soc.  Washington,  xi,  p.  225.    July  15,  1897. 
Type  locality.  —  Fort  Klamath,  Klamath  County,  Oregon. 

Altitude,  4200  feet. 

1  Eastern  forms  revised  by  Bangs  (Proc.  biol.  soc.  Washington,  x,  pp.  102-166,  De. 
cember  28,  1896),  Western  by  Rhoads  (Proc.  acad.  nat.  sci.  PhUa.,  1897,  pp.  314-327,  June, 
1897).    The  species  are  here  necessarUy  arranged  alphabetically. 
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ScinropteruB  alpinns  califomicus  Rhoads. 

1897.    Scturoptenis  alpinus  calif  amicus  Rhoads,  Proc.  acad. 

nat.  sci.  Phila.,  p.  323.      June,  1897. 
Type  locality.  —  San  Bernardino  Mountains,  California. 

Scinroptems  alpinus  oregonensis  (Bacbman). 

*  1839.    Pteroviya  oreyonenms  Bachman,  Journ.  acad.  nat.  sci. 
Phila.,  VIII,  p.  101. 
1897.    tSduropteru^  alpinm  oregonensis  Rhoads,  Proc.  acad. 

nat.  flci.  Phila.,  p.  324.     June,  1897. 
Type  locality.  —  Pine  woods  of  the  Columbia,  near  the  sea. 
Probably  near  St.   Helen,  Columbia  County,  Oregon  (see 
Rhoads,  Proc.  acad.  nat.  sci.  Phila.,  1897,  p.  324). 
Regarded   by  Merriam    (Proc.  biol.  soc.    Washington,   xiii,  p. 
151,  June  13,  1900)  as  a  distinct  species. 

Scinroptems  alpinus  stephensi  (Merriam). 

1900.    Sciuropterus  oregonensis  stephensi  Merriam,  Proc.  biol. 

floc.  Washington,  xiii,  p.  151.     June  13,  1900. 
Type  locality.  —  Sherwood,  Mendocino   County,  California. 
Altitude,  2500  feet. 

Scinroptems  alpinns  bangsi  Rhoads. 

1897.  Sciuropteriis  alpinus  bangsi^  Rhoads,  Proc.  acad.  nat. 
sci.  Phila.,  p.  321.     June,  1897. 

Type  locality.  —  Idaho  County,  Idaho. 

Scinroptems  sabrinns  (Shaw). 

1801.    Sciurus  sabrinus  Shaw,  Gen.  zool.,  ii,  p.  157. 
1896.    Sciuropterus  sabrinus  Bangs,  Proc.  biol.  soc.  Washing- 
ton, X,  p.  162.     December  28,  1896. 
Type  locality.  —  Severn  River,  Keewatin,  Canada. 

Scinroptems  sabrinns  macrotis  Mearns. 

1898.  K^ciurojyterus  sabrinns  ?nacrotis  Mearns,  Proc.  U.  S. 
nat.  mus.,  xxi,  p.  353.     November  4,  1898. 

Type    locality.  —  Hunter     Mountain,     Catskill     Mountains, 
Greene  County,  New  York. 

Scinroptems  sabrinns  makkovikensis  Sornborger. 

1900.    jSciuro^yteriis     sabrinus    makkovikensis     Sornborger, 

Ottawa  naturalist,  xiv,  p.  48.     June  6,  1900. 
Type  locality.  —  Makkovik,  Labrador. 
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Scinroptems  silus  Bangs. 

1896.    SciuropteriM  siltis  Bangs,  Proc.  biol.  soc.  Washington, 

X,  p.  163.     December  28,  1896. 
Type  LOCALITY.  —  Top  of  Katis  Mountain,  near  White  Sul- 
phur Springs,  Greenbrier  County,  West  Virginia. 

8cinropteni8  yukonensis  Osgood. 

1900.    Sciurof»teru8  yukonensis  Osgood,  North  Amer.   fauna, 

no.  19,  p.  25.     October  6,  1900. 
Type  locality.  —  Camp  Dayidson,  Yukon  River,  near  Alaska- 
Canada  boundary,  Yukon,  Canada. 

*  Scinroptems  volans  (Linnaeus). 

1758.    [^Mus]  volans  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  68. 

1885.  Seiuropterus  vohiceUa  volucella  True,  Proc.  U.  S.  nat. 
mus.,  VII  (1884),  p.  596.     1885.     (Part.) 

1 890.  S[ciuropterti8\  volans  Jordan,  Manual  of  the  vertebrate 
animals  of  the  northern  United  States,  5th  ed.,  p.  321. 

Type  locality.  —  Virginia  (see  Bangs,  Proc.  biol.  soc.  Wash- 
ington, X,  p.  165,  December  28,  1896). 

Scinroptems  volans  qnercati  Bangs. 

1896.     Seiuropterus   volans  querceti  Bangs,  Proc.   biol.  soc. 

Washington,  z,  p.  166.     December  28, 1896. 
Type  locality.  —  Citronelle,  Citrus  County,  Florida. 


Family  CASTORIDAB. 


Glenus  CASTOR  Linnaeus. 

1758.     Castor  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  58.     Type.  — 
Castor  fiber  Linnaeus. 


*  Castor  canadensis  Kuhl.^ 

1820.     Castor  canadensis  Kuhl,  Beitr&ge  z.  Zoologie,  p.   64. 

>  Reriewed  bj  Rhoads  in  Trans.  Amer.  phUoi.  soc,  n.  t.,  xix,  pp .  417-439,  Septem- 
ber, 1886. 
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1885.     Castor  fiber  True,  Proc.  U.  S.  nat  mus.,  vii  (1884), 

p.  596.    1885. 
Type  locality.  —  Hudson  Bay. 

Castor  canadensiB  carolinensis  Rhoads. 

1898.     Cdstor  ccmaderisis  carolirienais  Rhoads,  Trans.  Amer. 

philos.  soc.,  n.  s.,  xix,  p.  420.     September,  1898. 
Type  locality.  —  Dan  River,  near  Danbury,  Stokes  County, 

North  Carotina. 

Castor  canadenaia  frondator  Mearns. 

1897.  Castor  canadensis  frondator  Mearns,  Preliminary 
diagnoses  of  new  mammals  of  the  genera  Sciurus,  Castor, 
Neotoma  and  Sigmodon,  from  the  Mexican  border  of  the 
United  States,  p.  2.  March  5,  1897.  (Reprint:  Proc.  U.  S. 
nat.  mus.,  xx,  p.  503.     January  19,  1898.) 

Type  locality.  —  San  Pedro  River,  State  of  Sonora,  Mexico, 
near  monument  no.  98  of  the  Mexican  boundary  line. 

Castor  canadensis  paciflcus  Rhoads. 

1898.  Castor  canade'nsis  pa^ificus  Rhoads,  Trans.  Amer. 
philos.  soc.,  n.  s.,  xix,  p.  422.     September,  1898. 

Type  locality.  —  Lake  Kichelos,  Cascade  Mountains,  Kitti- 
tass  County,  Washington. 


FamUy  APLODONTIIDAB. 


Genus  APLODONTIA  Richardson. 

1829.*  Aplodontia  Richardson,  Zool.  journ.,  iv,  p.  334.  Janu- 
ary, 1 829.  Type.  —  Aplodontia  leporina  Richardson  =  Anisonyx 
rufa  Rafenesque. 


Aplodontia  major  Merriam. 

1886.     Aplodontia  major  Merriam,  Ann.  New  York  acad. 
sci..  Ill,  p.  316.     May,  1886. 
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Type  locality.  —  Sierra  Nevada  Moantains,  Placer  County, 
California. 

Aplodontia  major  rainieri  Merriam. 

1899.     Aplodontia  major  rainieri  Merriam,  Proc.  biol.  soc. 

Washington,  xiii,  p.  21.     January  31,  1899. 
Type  locality. —  Paradise  Creek,  south  side  of  Mt.  Rainier, 

Lewis  County,  Washington.     Altitude,  5200  feet. 

Aplodontia  olympica  Merriam. 

1899.  Aplodontia  olympica  Merriam,  Proc.  bioL  soc.  Wash- 
ington, xiii,  p.  20.     January  31,  1899. 

Type  locality.  —  Queniult  Lake,  Chehalis  County,  Wash- 
ington. 

Aplodontia  paciflca  Merriam. 

1899.  Aplodontia  pacifica  Merriam,  Proc.  biol.  soc.  Wash- 
ington, xiii,  p.  19.    January  31,  1899. 

Type  locality.  —  Newport,  mouth  of  Yaquina  Bay,  Lincoln 
County,  Oregon. 

Aplodontia  phaea  Merriam. 

1899.     Aplodontia  phiea  Merriam,  Proc.   biol.   soc.  Wash- 
ington, XIII,  p.  20.     January  31,  1899. 
Type  locality.  — Point  Reyes,  Marin  County,  California. 

*  Aplodontia  rufa  (Rafinesque). 

1817.  Anisonyx?  rufa  Rafinesque,  Amer.  monthly  maga- 
zine, II,  p.  45.     November,  1817. 

1885.  Haplodon  rnfus  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  596.     1885. 

1886.  Aplodontia  rufa  Merriam,  Ann.  New  York  acad.  sci., 
Ill,  p.  316.     May,  1886. 

Type  locality.  —  Neighborhood  of  the  Columbia  River,  Ore- 
gon. 
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FamUy  BCURIDAB. 

Subfamily  Murinae. 


Genus  MI7S  Linnaeus. 

1758.  Mus  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  59.  Name  at 
present  restricted  to  genus  including  the  species  musculus  and 
ratttis. 


Mus  alezandrinus  Geoffrey. 

1818.     Mic8  alexandrintis  Geoffroy,  Description  de  I'Egypte, 
mammif^res,  p.  738. 
Regarded  by  Yerbury  and  Thomas  (Proc.  zool.  soc.   London, 
1895,  p.  553)  as  a  form  of  Mus  rattus. 

Type  locality.  —  Alexandria,  Egypt. 

Mus  musculus  Linnaeus. 

1758.     [^Mus]  musculus  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  62. 
Type  locality.  —  Sweden. 

Mus  musculus  jalapae  Allen  and  Chapman. 

1897.     Mus  7nusculus  jcdapae  Allen   and   Chapman,   Bull. 

Amer.  mus.  nat.  hist.,  ix,  p.  198.     June  16,  1897. 
Type  locality.  —  Jalapa,  State  of  Vera  Cruz,  Mexico. 

Mus  norvegicus  Erxleben. 

1777.     \_Mus'\    norvegicus  Erxleben,  Syst.  regni  anim.,  i,  p. 

381. 
Type  locality.  —  Norway, 
Usually  known  as  Mus  cUcumanus  (Pallas,  nov.  sp.  quadr.  glir. 
ord.,  p.  91,  1778).     For  change  see  Rehn,  Proc.  biol.  soc.  Wash- 
ington, xiii,  p.  167,  October  31,  1900. 

Mus  rattus  Linnaeus. 

1758.     [jVw^]  rattus  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  61. 
Type  locality.  —  Sweden. 
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Subfamily  CRICBTINAB. 

Genus  ON7CHOM7S  Baird. 

1857.     Onychomya  Baird,  Manim.  N.  Amer.,  p.  458.     Type. — 
Ilypudaeus  leucogaster  Wied. 

Onychomsrs  arcticeps  iihoads. 

1898.     Onychomys   arcticeps   Rhoads,    Proc.   acad.  nat.    sci. 

PhUa.,p.  194.     May  3,  1898. 
Type  locality.  —  Clapham,  Union  County,  New  Mexico. 

Onychomsrs  fuliginosus  Merriam. 

1890.  Onychomys  fidiyinosus  Merriam,  North  Amer.  fauna, 
no.  3,  p.  60.     September  11,  1890. 

Type  locality.  —  Black    Tank    lava  beds,  northeast  of  San 
Francisco  Mountain,  Coconino  County,  Arizona. 

*  Onychomsrs  leucogaster  ( Wied ) . 

1§41.     Hypudiieus  leucogaster   Wied,   Keise    in  das    innere 

Nord  Amerika,  ii,  p.  99. 
1857.      Onychomys  leucogaster  Baird,  Mamm.  N.  Amer.,  p. 

459. 
1885.   Hesperomys  leucogaster  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  597.     1885. 
Type  locality.  —  Clark,  Clark  County,  South  Dakota. 

Onychomsrs  leucogaster  brevicaudus  Merriam. 

1891.  Onychomys  leucogaster  brevicaudus  Merriam,  North 
Amer.  fauna  no.  5,  p.  52.     July  30,  1891. 

Type  locality.  —  Blackfoot,  Bingham  County,  Idaho. 

Onychomsrs  longicaudus  Merriam. 

1889.     Onychomys  longicaudus  Merriam,  North  Amer.  fauna, 

no.  2,  p.  2.     October  30,  1889. 
Type  locality.  —  St.  George,  Washington  County,  Utah. 

Onychomsrs  longipes  Merriam. 

1889.      Onychomys  longipes   Merriam,  North  Amer.  fauna, 

no.  2,  p.  1.     October  30,  1889. 
Type  locality.  —  Concho  County,  Texas. 
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Onychomsrs  melanophrys  (Merriam). 

1889.  Onychomys  leucogaater  meUinophrys  Merriam,  North 
Amer.  fauna,  no.  2,  p.  2.     October  30,  1889. 

1890.  0\tiychomy%\  inehtnophrya  Merriam,  North  Amer. 
faana,  no.  3,  p.  61.     September  11,  1890. 

Type  locality.  —  Kanab,  Kane  County,  Utah. 

Onychomsrs  melanophrys  palloBcaiui  Merriam. 

1890.      Onychomys  meUinophrys  pallescens  Merriam,  North 

Amer.  fauna,  no.  3,  p.  61.     September  11,  1890. 
Type  locality.  —  Moki  Pueblos,  Apache  County,  Arizona. 

Onychomsrs  ramona  Rhoads. 

1893.      Onychomys  ramona  Khoads,  Amer.  nat.,  xxvii,  p.  833. 

September,  1893. 
Type  locality.  —  San  Bernardino  Valley,  California. 

^Onychomsrs  torridns  (Coues). 

1874.     Hesperomys  (  Onychomys)  torridns  CouEs,  Proc.  acad. 

nat.  sci.  Phila.,  p.  183.     December  15,  1874. 
1885.    Ifes^yeromys  torridus  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  597.     1885. 
1889.      Onychomys  torridus  Merriam,  North  Amer.  fauna,  no. 

2,  p.  3.     October  30,  1889. 
Type  locality.  —  Camp  Grant,  Graham  County,  Arizona. 

Onychomsrs  torridns  arenicola  Mearns. 

1896.     Onychomys  torridus  arenicola  Mearns,  Preliminary 

diagnoses  of  new  mammals  from  the  Mexican  border  of  the 

United  States,  p.  3.     May  25,   1896.    (Reprint :  Proc.  U.  S. 

nat.  mus.,  xix,  p.  139.     December  21,  1896.) 
Type  locality.  —  Rio  Grande,  about  six  miles  above  El  Paso, 

El  Paso  County,  Texas. 

Onychomsrs  torridns  perpallidus  Mearns. 

1896.  Onychomys  torridus  perjndlidus  Mearns,  Preliminary 
diagnoses  of  new  mammals  from  the  Mexican  border  of  the 
United  States,  p.  4.  May  25,  1896.  (Reprint:  Proc.  U.  S. 
nat.  mus.,  xix,  p.  140.     December  21,  1896.) 

Type  locality'.  —  Left  bank  of  the  Colorado  River  at  monu- 
ment no.  204,  Mexican  boundary  line,  Yuma  County, 
Arizona. 
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Genus  PEROM7SCXTS  Gloger. 

1841.  Peromyacvs  Gloger,  Gemeinn.  Hand.-  u.  Hilfsbuch  d. 
Naturgesch.,  i,  p.  95.  Type.  —  PeroniyscuB  arboreus  Gloger  z= 
Mu8  aylvaticua  noveboracensis  Fischer. 

Peromsrscns  afElnis  (Allen). 

1891.  Hesperwnys  (  Vesperimus)  affiiiis  Allen,  Proc.  U.  S. 
nat.*mus.,  xiv,  p.  195.     July  24,  11891. 

1897.  Peromyscus  affinis  Allen  and  Chapman,  Bull.  Amer. 
mus.  nat.  hist.,  ix,  p.  7.     February  23,  1897. 

Type  locality.  —  Barrio,  State  of  Oaxaca,  Mexico  (see  Allen 
and  Chapman,  Bull.  Amer.  mus.  nat.  hist.,  ix,  p.  7,  Febru- 
ary 23,  1897). 

Perom]r8Cii8  akeleyi  Elliot. 

1899.  Peromyscus  dkeleyi  Elliot,  Field  Columb.  mus.  publica- 
tion 30,  zool.  ser.,  i,  p.  226.     February  1, 1899. 

Type  locality.  —  Johnson's  Ranch,  Elwah  River,  Olympic 
Mountains,  Clallam  County,  Washington. 

Peromsrscus  anastasae  Bangs. 

1898.  Peromyscus  anastdscie  Bangs,  Proc.  Boston  soc.  nat. 
hist.,  xxviii,  p.  195.     March,  1898. 

Type  locality.  —  Point  Romo,  Anastasia  Island,  St.  John 
County,  Florida. 

Peromsrscus  anthonyi  (Merriam). 

1887.   Hesperomys    (  Vesperimus)   anthonyi  Merriam,  Proc. 

biol.  soc.  Washington,  iv,  p.  2.     April  15,  1887. 
1897.    IPeromyscNs]   anthonyi  Trouescart,    Catal.    raamm., 

pt.  Ill,  p.  517. 
Type  locality.  —  Camp  Apache,  Grant  County,  New  Mexico. 

Peromsrscus  attwateri  Allen. 

1895.    Peromyscus  a tticate ri  Ahi^Ey^  Bull.  Amer.  mus.  nat.  hist., 

vii,  p.  330.     November  8, 1895. 
Type  locality.  —  Turtle  Creek,  Kerr  County,  Texas. 

Peromyscns  auripectus  (Allen). 

1893.  tSitomys  auripectus  Allen,  Bull.  Amer.  mus.  nat.  hist.^ 
V,  p.  75.     April  28,  1893. 
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1895.   Peromyactis  auripectus  Allen,  Bull.  Amer.  mug.  nat. 

hist.,  VII,  p.  226.     June  29, 1895. 
Type  locality.  —  Bluff  City,  San  Juan  County,  Utah. 

Peromyscus  auritus  Merriam. 

1898.  Peromyscus  auritus  Merbiam,  Proc.  biol.  soc.  Washing- 
ton, XII,  p.  119.     April  30,  1898. 

Type  locality. —  Mountains  fifteen  miles  west  of  Oaxaca, 
State  of  Oaxaca,  Mexico. 

Peromyscus  aiuitanis  (Baird). 

1855.     Hesperomya  ansterus  Baird,  Proc.  acad.  nat.  sci.  Phila., 

VII,  p.  336.     April,  1855. 
1897.     Pleromyscus]  austerus  Bangs,  Amer.  nat.,  xxxi,  p.  75. 

January,  1897. 
Type  locality. — Spokane  Plain,  Spokane  County, Washington. 

Peromsrscns  aztecus  (Saussure). 

1860.     Hesperomys  aztecus   Saussure,    Revue    et    mag.   de 

zoologie,  2d  ser.,  xii,  p.  105. 
1897.     Peratnyscus  aztecus  Allen  and  Chapman,  Bull.  Amer. 

mus.  nat.  hist.,  ix,  p.  8.     February  23,  1897. 
Type  locality.  —  Southern  Mexico. 

Peromyscus  banderanus  Allen. 

1897.     Perorayscus  banderaniis  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  IX,  p.  51.     March  15,  1897. 
Type  LOCALITY.  —  Terro  Tepic,  Valle  de  Banderas.  State  of 

Jalisco,  Mexico. 

Peromyscus  belliw  Bangs. 

1896.     Peromyscus  beUus  Bangs,    Proc.  biol.  soc.  Washing- 
ton, X,  p.  137.     December  28,  1896. 
Type  locality.  —  Still  well,  Boston  Mts.,  Indian  Territory. 

Peromyscus boylii  (Baird). 

1855.     Hesperomys  hoylii  Baird,  Proc.  acad.   nat.  sci.  Phila., 

VII,  p.  335.     April,  1855. 
1896.     Peromyscus  boylii  Mearns,  Preliminary  diagnoses  of 

new   mammals   from    the    Mexican   border   of  the  United 

States,  p.  3.     May  25,  1896.     (Reprint:  Proc.  U.  S.  nat. 

mus.,  XIX,  p.  139.     December  21,  1896.) 
Type  locality.  — Middle  Fork  of  American  River,  California. 
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Peromyscus  boylii  penicillatus  Mearns. 

1896.     Peromyscus   boylii  /)efiicillattis  Mearns,  Preliminary 

diagnoses  of  new  mammals  from  the  Mexican  border  of  the 

United  States,  p.  2.     May  25,  1896.     (Reprint :  Proc.  U.  S. 

nat.  mus.,  xix,  p.  139.     December  21,  1H96.) 
Type  locjality.  —  Foot-hills  of  the  Franklin  Mountains,  near 

El  Paso,  El  Paso  County,  Texas. 

Peromsrscus  boylii  pinalis  (Miller). 

1893.     Sitomya  rowleyi  2nmdis   Miller,    Bull.    Amer.    mus. 

nat.  hist.,  v,  p.  331.     December  16,  1893. 
1896.     P\eromy8CH8]    b\oylii]    jnnaHs,  Mearns,  Preliminary 

diagnoses  of  new  mammals  from  the  Mexican  border  of  the 

United  States,  p.  3.     May  25,  1896.     (Reprint:  Proc.  U. 

S.  nat.  mus.,  xix,  p.  139.     December  21,  1896.) 
Type  locality.  —  Granite  Gap,  Grant  County,  New  Mexico. 

Peromsrscus  boylii  rowleyi  (Allen). 

1893.     iSitoyyiys  rowleyi  Allen.     Bull.   Amer.  mus.  nat.  hist., 

V,  p.  76.     April  28,  1893. 
1896.     P[erotny8cm']  b[oylii'\   rowleyi  Mearns,   Preliminary 

diagnoses  of  new  mammals  from  the  Mexican  border  of  the 

United  States,  p.  3.     May  25,  1896.     (Reprint :  Proc.  U.  S. 

nat.  mus.,  xix,  p.  139.     December  21,  1896.) 
Type  locality.  —  Nolan's  Ranch,  San  Juan  County,  Utah. 

*  Peromyscus  calif omicns  (Gambel). 

1848.     Mii8  ciUif amicus  Gambel,    Proc.  acad.  nat.  sci.  Phila., 

IV,  p.  78.     August,  1848. 
1885.    Jlesjperomys  calif  or)}  icus  True,  Proc.  U.  S.  nat.  mus., 
VII  (18H4),  p.  597.     1885. 

1895.  Peromyscus  calif or)ticus  Rhoads,  Proc.  acad.  nat.  sci. 
PhUa.,  p.  34.     February  21, 1895. 

Type  locality.  —  Monterey,  Monterey  County,  California. 

Peromsrscus  canadensis  (Miller). 

1893.     >Sito)tiys  americanus   canadensis  Miller,  Proc.   biol. 
soc.  Washington,  viii,  p.  55.     June  20,  1893. 

1896.  Peromyscus  canadensis  Bangs,  Proc.  biol.  soc.  Wash- 
ington, X,  p.  49.     March  9,  1896. 

Type  locality.  —  Peterboro,  Madison  County,  New  York. 
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Peromsrscns  canadensis  abidtonun  Bangs. 

1896.     Peroniyacus  canadensis  abietorum  Bangs,  Proc.  biol. 

80C.  Washington,  x,  p.  49.     March  9,  1896. 
Type  locality.  —  James  River,  Nova  Scotia. 

PeromTScns  canadensis  nubiterrae  Rhoads. 

1896.  Peramysciis  leiicopus  nubiterrae  Rhoads,  Proc.  acad, 
nat.  sci.  Phifa.,  p.  187.     April,  1896. 

1897.  Peromyscus  canadensis  nubiterrae  Rhoads,  Proc. 
acad.  nat.  sci.  Phila.,  p.  213.     May,  1897. 

Type  locality.  —  Summit  of  Roan  Mountain,  Mitchell 
County,  North  Carolina.    Altitude,  6370  feet. 

Peromsrscus  canadensis  umbrinns  Miller. 

1897.  Peromysciis  canadensis  urnbrinus  Miller,  I*roc.  Bos- 
ton soc.  nat.  hist.,  xxviii,  p.  23.     April,  1897. 

Type  locality.  —  Peninsula  Harbor,  north  shore  of  Lake 
Superior,  Ontario,  Canada. 

Peromsrscus  canus  Meams. 

1896.  Peromyscus  canus  Mbarns,  Preliminary  diagnoses  of 
new  mammals  from  the  Mexican  border  of  the  United  States, 
p.  3.  March  25,  1896.  (Reprint:  U.S.  nat.  mus.,  xviii, 
p.  445.     May  23,  1896.) 

Type  locality.  —  Fort  Clark,  Kinney  County,  Texas. 

Peromyscns  cedrosensis  Allen. 

1898.  Peromyscus  cedrosensis  Allen,  Bull.  Amer.  mus.  nat. 
hist.,  X,  p.  154.     April  12,  1898. 

Type  locality.  —  Cerros  Island,  Lower  California,  Mexico. 

Peromyscns  cherriei  (Allen.) 

1891.  Hesperomys  (  Vesperimus)  cherriei  Allen,  Bull.  Amer. 
mus.  nat.  hist.,  in,  p.  211.     April  17, 1891. 

1897.  Peromyscus  cherriei  Allen,  Bull.  Amer.  mus.  nat.  hist., 
IX,  p.  35.     March  11,  1897. 

Type  locality.  —  La  Carpintera,  Costa  Rica. 

Peromyscus  cineritins  Allen. 

1898.  Peromyscus  cineritius  Allen,  Bull.  Amer.  mus.  nat. 
hist.,  X,  p.  155.     April  12,  1898. 

Type  locality.  — San  Roque  Island,  Lower  California,  Mexico, 
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Peromsrscns  comptus  Merriam. 

1898.  Pero7ny8cus  comptus  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  120.     April  30,  1898. 

Type    locality. — Mountains,    near   Chilpancingo,    State   of 
Guerrero,  Mexico. 

Peromsrscus  crinitus  (Merriam). 

1891.   Heaperamys  crinitus  Merriam,  North  Amer.  fauna,  no. 

5,  p.  53.     July  30,  1891. 
Type    locality.  —  Shoshone    Falls,    Snake    River,    Lincoln 

County,  Idaho. 

Peromsrscus  crinitus  scitnlus  Bangs. 

1899.  Peroniysciis  crinitus  scitulus  Bangs,  Proc.  New  England 
zool.  club,  I,  p.  67.     July  31,  1899. 

Type  locality. — Gardnerville,  Douglas  County,  Nevada. 

Peromsrscns  difficilis  (Allen). 

1891.    Vesperimus  difficilis  Allen ^  Bull.  Amer.  mus.  nat.  hbt., 
Ill,  p.  298.     June  30,  1891. 

1897,  [Peromysats']   difficilis  Trouessart,  Catal.  mamm.,  pt. 
Ill,  p.  518. 

Type   locality.  —  Sierra  de  Valparaiso,  State  of  Zacatecas 
Mexico. 

Peromsrscns  dubius  Allen. 

1898.  Per  amy  scus  dubius  Allen,  Bull.  Amer,  mus.  nat.  hist., 
x,  p.  157.     April  12,  1898. 

Type    locality. —  Todos    Santos   Island,   Lower   California, 
Mexico. 

Peromsrscns  dsrselins  Elliot. 

1898.   Peromyscus  dyselius  Elliot,  Field  Columb.  mus.  publi- 
cation 27,  zool.  ser.,  i,  p.  207.     March,  1898. 
Type  locality.  —  Portola,  San  Mateo  County,  California. 

*  Peromsrscus  eremicus  ( Baird ) . 

1857.    Hesperojnys  eremicus  Baird,  Mamm.  N.  Amer.,  p.  479. 
1885,    Ilesperomys  leucopns  eremicus  True,  Proc.  TJ.  S.  nat. 

mus.,  VII  (1884),  p.  597.     1885. 
1895.   Peromyscus   eremicus   Allen.  Bull.  Amer.   mus.    nat. 

hist.,  VII,  p.  226.     June  29,  1895. 
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Typb  locality.  —  Old  Fort  Yuma,  San  Diego  County,  Cali- 
fornia. 
Perom]r8Cii8  eremicus  arenarius  Mearns. 

1896.  Peromysciis  eremictis  arenarius  Meabns,  Preliminary 
diagnoses  of  new  mammals  from  the  Mexican  border  of  the 
United  States,  p.  2.  May  25,  1896.  (Reprint:  Proc. 
U.  S.  nat.  mus.,  xix,  p.  138.     December  21,  1896.) 

Type  locality.  —  Banks  of  the  Rio  Grande,  about  six  miles 
from  El  Paso,  El  Paso  County,  Texas. 

PeromTBcns  eremicus  propinqutis  Allen. 

1898.     Peromyacus  eremicus  propinqmis  Allen,  Bull.  Amer. 

mus.  nat.  hist.,  x,  p.  154.     April  12,  1898. 
Type  locality.  —  San  Pablo  Point,  San  Pablo  Bay,  Lower 

California,  Mexico. 

Peromsrscus  era  Thomas. 

1898,   PeromyscuB  eva  Thomas,  Ann.  and  mag.  nat.  hist.,  7th 

ser.,  I,  p.  44.     January,  1898. 
Type  locality. —  San  Jos^  del  Cabo,  Lower  California,  Mexico. 

Per om]r8CU8  exignns  Allen. 

1898.     PeromyscHS   exiyuus   Allen,  Bull.    Amer.    mus.    nat. 

hist.,  x,  p.  157.     April  12,  1898. 
Type  locality.  —  San  Martin  Island,  Lower  California,  Mexico. 

Perom]r8Cii8  feli)>eii8i8  Merriam. 

1898.     Peromyscu8  felipensis  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  122.     April  30,  1898. 
Type  locality.  —  Cerro  San  Felipe,  State  of  Oaxaca,  Mexico. 
Altitude,  10,200  feet. 

Perom]r8Cii8  floridanus  (Chapman). 

1889.     Hesperomya  floridanvs  Chapman,  Bull.    Amer.   mus. 

nat.  hist.,  II,  p.  117.     June  7,  1889. 
1896.     Peromyscus  floridaniis  Bangs,  Proc.  biol.  soc.  Wash- 
ington, X,  p.  122.     November  5,  1896. 
Type  locality.  —  Gainesville,  Alachua  County,  Florida. 

Peromyscus  fraterculus  (Miller). 

1892.  Vesperimus /raterculiis  Miller,  Amer.  nat.,  xxvi,  p. 
261.     March,  1892. 
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1897.     [P€ro?ni/8CU8]  fraterctdus  Trouessart,  Catal.  mamm.^ 

pt.  Ill,  p.  515. 
Type  locality.  —  Dulzura,  San  Diego  County,  California. 

Peromsrscus  forvus  Allen  and  Chapman. 

1897.  Peroiayscas  fartuis  Allen  and  Chapman,  Bull.  Amer. 
mu8.  nat.  hist.,  ix,  p.  201.     June  16,  1897. 

Type  locality.  — Jalapa,  State  of  Vera  Cruz,  Mexico. 

Peromsrscus  geronimensis  Allen. 

1898.  Peroniysciis  geronimensis  Allen,  Bull.  Amer.  mus. 
nat.  hist.,  v,  p.  156.     April  12, 1898. 

Type  locality.  —  San  Geronimo  Island,  Lower  California, 
Mexico. 

Peromyscus  gilbarti  (Allen). 

1893.     Sitomys  gilberti  Allen,   Bull.   Amer.  mus.  nat.  hist.^ 

V,  p.  188.     August  18,  1893. 
1896.     PeromyscHS  gilberti  Allen,  Bull.  Amer.  mus.  nat.  hist.^ 

viii,  p.  267.     December  4,  1896. 
Type  locality. —  Bear  Valley,  San  Benito  County,  California. 

*  Peromyscus  gOBSjrpinus  (Le  Conte).^ 

1853.  Jlesperomys  gossypinua  Le  Conte,  Proc.  acad.  nat. 
sci.  Phila.,  vi,  p.  411. 

1885.  Hesperomys  lefwopft^  goasypinus  True,  Proc.  U.  S. 
nat.  mus.,  vii  (1894),  p.  597.    1895. 

1896.  Peromyscus  gossypinus  Rhoads,  Proc.  acad.  nat.  sci. 
Phila.,  p.  189.     April  21,  1896. 

Type  locality.  —  Georgia ;  probably  the  Le  Conte  Planta- 
tion, near  Riceboro,  Liberty  County  (see  Bangs,  Proc.  biol. 
soc.  Washington,  x,  p.  123,  November  5,  1896). 

Peromsrscus  gOBSjrpinus  mississippiensis  Rhoads. 

1896.     Peromyscus  gossyptinus  vdssissippiensis  Rhoads,  Proc. 

acad.  nat.  sci.  Phila.,  p.  189.     April  21,  1896. 
Type  locality.  —  Samburg,  Reelfoot  Lake,  Tennessee. 

Peromyscns  gossypinus  nigriculus  Bangs. 

1896.     Peromyscus  gossyjnnus  mgricuhfs  Bangs,  Proc.  biol. 

soc.  Washington,  x,  p.  124.     November  5,  1896. 
Type  locality.  —  Burbridge,  Plaquemines  Parish,  Louisiana^ 

>The  subBpecies  of  Peromyscus  gossypinus  have  been  revised  by  Bangs  (Proc.  biol. 
soc.  Washington,  x,  pp.  119-ri&,  November  5, 1896). 
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PeromTBcns  gOBsypinus  palmarius  Bangs. 

1896.  PermnyBcus  gosaypimia  palmarius  Bangs,  Proc.  biol. 
80C.  Washington,  x,  p.  124.     November  5,  1896. 

Type  locality.  —  Oak  Lodge,  on  the  east  peninsula  opposite 
Micco,  Brevard  County,  Florida. 

Peromsrscus  gratus  Merriara. 

1898.     Peromyacus  grattis  Merriam,  Proc.  biol.  soc.  Wash- 
ington, X,  p.  123.     April  30,  1898. 
Type  locality.  —  Tlalpam,  near  City  of  Mexico,  Mexico. 

Peromsrscus  gnatemalensis  Merriam. 

1898.    Peromyscus  yuatemale fists   Merriam,  Proc.  biol.  soc. 

Washington,  xii,  p.  118.     April  30,  1898. 
Type  locality. —  Todos  Santos,  Guatemala.    Altitude,  10,000 
feet. 

Peromsrscns  gymnotis  Thomas. 

1894.    Peromyscus  gymnotis  Thomas,  Ann.    and   mag.    nat., 

hist.,  6th  ser.,  xiv,  p.  365.     November,  1894. 
Type  locality.  — Guatemala. 

Peromyscns  harronii  (Rhoads). 

1893.  Sitomys  herronii  Rhoads,  Amer.  nal;.,  xxvii,  p.  832. 
September,  1893. 

1897.  [Peromyscus]  herroni  Trouessart,  Catal.  mamm.,  pt. 
m,  p.  516. 

Type  locality.  —  San  Bernardino  Valley,  California. 

Peromsrscus  harroni  nigeUus  (Rhoads). 

1894.  Sitomys  harroni  nigeUus  Rhoads,  Proc.  acad.  nat.  sci. 
Phila.,  p.  257.     October,  1894. 

1897.  [Peromyscus]    herroni     nigeUiis    Trouessart,    Catal. 
mamm.,  pt.  ni,  p.  516. 

Type  locality.  —  West  Cajon  Pass,  San   Bernardino  Moun- 
tains, San  Bernardino  County,  California. 

Peromyscus  hylocetes  Merriam. 

1898.  Peromyscus  hylocetes  Merriam,  Proc.  biol.  soc.  Wash- 
ington, xn,  p.  124.     April  30,  1898. 

Type   locality. — Patzcuaro,  State   of  Michoacan,  Mexico. 
Altitude,  8000  feet. 
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Peromjrscns  insignis  Rhoads. 

1895.    Peroniyscns   insignis    Rhoads,   Proc.    acad.   nat.    sci. 

Phila.,  p.  33.     February  21,  1895. 
Type  locality.  —  Dulzura,  San  Diego  County,  California. 

Peromyscus  insolatus  (Rhoads).^ 

1894.    Sitomys  insolatits  Rhoads,  Proc.  acad.  nat.  sci.  Phila., 
p.  256.     October,  1894. 

1897.  \^Peromy sous']  insolatus  Trouessart,  Catal.  mamm.,  pt. 
Ill,  p.  515. 

Type  locality.  —  Oro  Grande,  Mohave  Desert,  Kern  County, 
California. 

Peromsrscus  insulanus  Bangs. 

1898.  Peromyscus  insidanus   Bangs,  Proc.  Boston  soc.  nat. 
hist.,  xxviii,  p.  196.     March,  1898. 

Type  locality.  —  North  end  of  Cumberland  Island,  Camden 
County,  Georgia. 

Perom]r8Cii8  keen!  (Rhoads). 

1894.    Sitornys  keeni  Rhoads,  Proc.   acad.   nat.    sci.   Phila., 
p.  258.     October,  1894. 

1897.  P[er<ytnyscits'\  keeni  Bangs,  Amer.  nat.,  xxxi,  p.   75. 
January,  1897. 

Type   locality.  —  Masse t,  Graham  Island,   Queen   Charlotte 
Islands,  British  Columbia,  Canada. 

Peromsrscns  leptums  Merriam. 

1898.  Peromyscus  lepturus  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  118.     April  30,  1898. 

Type  locality.  —  Mt.  Zempoaltepec,  State  of  Oaxaca,  Mex- 
ico.    Altitude,  8200  feet. 

*  Peromsrscus  leucopns  (Rafinesque). 

1818.     3fusculus   leucopus  Rafinesque,    American   monthly 

magazine,  iii,  p.  446.     October,  1818. 
1885.   Hesperomys  kucopus  leucopus  True,  Proc.  U.  S.  nat. 

mus.,  VII  (1884),  p.  597.     1885. 
1891.    Yesperimus  americanns  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  Ill,  p.  297.     June  30, 1891. 

>Type  of  the  subgenus   Trlnodontomys  (Rhoads,  Proc.  acad.  nat.  sci.  Phila.,  1894,  p. 
267.    October,  1894). 
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1895.     Peromyscus  leucapus  Thomas,  Ann.    and  Mag.  nat. 

hist.,  6th  s^r.,  xvi,  p.  192.    February,  1895. 
Type  locality.  —  Pine  barrens  of  Kentucky. 

Peromsrscns  leucopns  noveboracensis  (Fischer). 

1829.     [Mus    sf/lvcUicus]    tiooeboracensis,    Fischer,  Synopsis 
mammalium,  p.  318. 

1897.  Peromt/scus  leucopiis    noveboracetisia   Miller,   Proc. 
Boston  soc.  nat.  hist.,  xxviii,  p.  22.     April  30, 1897. 

Type  locality.  —  New  York. 

Peromsrscns  lencnnui  Thomas. 

1894.     Peromyscus  leucurtis   Thomas,   Ann.   and   mag.   nat. 

hist.,  6th  ser.,  xiv,  p.  364.     November,  1894. 
Type  locality.  —  Tehuantepec,  Mexico. 

Peromsrsciui  levipes  Merriam. 

1898.  Peromyscus  levipes  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  128.     April  30,  1898. 

Type  locality.  —  Mt.  Malinche,  State  of  Tlaxcala,  Mexico. 
Altitude,  8400  feet. 

P6rom3r8Cii8  macropiui  (Merriam). 

1890.     JSeaperomys  macropiis  Merriam,  North  Amer.  fauna, 

no.  4,  p.  53.     October  8, 1890. 
Type  locality.  —  Lake  Worth,  Dade  County,  Florida. 
Regarded  by  Chapman  (Bull.  Amer.  mus.  nat.  hist.,  vi,  p.  386, 
November  30,  1894)  as  identical  with  P,  floriilanus. 

Perom]r8Cii8  macrorhinns  (Rhoads) 

1894.     Sitomys  macrorhinns    Rhoads,  Proc.  acad.   nat.    sci. 
Phila.,  p.  259.     October,  1894. 

1897.  P[eroniy sens']  rnacrorhinus  Bangs,  Amer.  nat.  xxxi,  p. 
75.     January,  1897. 

Type  locality.  —  Skeena  River,  British  Columbia,  Canada. 

Peroiii3r8Cii8  madrensis  Merriam. 

1898.  Peromyscus    madrensis    Merriam,    Proc.    biol.    soc. 
Washington,  xii,  p.  16.     January  27,  1898. 

Type  locautv.  —  Maria   Madre  Island,  Tres  Marias  Islands, 
State  of  Jalisco,  Mexico. 
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TeromjBCvtB  major  (Rhoads). 

1893.     Sitomys  major  Rhoads,  Amer.  nat.  xxix,  p.  831.     Sep- 
tember, 1893. 

1897.  [Peromyscus]  major  Trouessart,  Catal.  mamm.,  pt. 
Ill,  p.  516. 

Type  LOCALixr.  —  Squirrel  Inn,  San  Bernardino  County,  Cali- 
fornia. 

Peromsrscus  maniculatus  (Wagner). 

1845.     Hesperomya  maniculatus  Wagner,  Wiegmann'e  Arch, 
f.  Naturg.,  XI,  Bd.  i,  p.  148. 

1898.  Peromysciia  mwiicidatus  Bangs,  Amer.   nat.,  xxxii,  p. 
496.     July.  1898. 

Type  locality.  —  The  Moravian  Settlements  in  Labrador. 

Peromsrscus  martireiisis  (Allen). 

1893.  Sitomys  mxrtirensis    Allen,  Bull.    Amer.    mus.    nat. 
hist.,  V,  p.  187.     August  18,  1893. 

1897.  \Peromyscu4i\  martirerisis  Trouessart,  Catal.  mamm., 
pt.  HI,  p.  516. 

Type   locality.  —  San     Pedro   Martir     Mountains,    Lower 
California,  Mexico.     Altitude,  7000  feet. 

Peromyscus  mearnsii  (Allen). 

1891.      Vesperimus   mearnsii  Allen,  Bull.  Amer.  mas.  nat. 
hist.,  Ill,  p.  299.     June  30,  1891. 

1895.  P[eromy sens']  mearnsii  Att water.  Bull.  Amer.  mus. 
nat.  hist.,  v,  p.  331.     November  8, 1895. 

Type  locality.  —  Brownsville,  Cameron  County,  Texas. 

Peromyscus  megacephalus  (Riioads). 

1894.  fSitomys  megacephalics  Rhoads,  Proc.  acad.   nat.  sci. 
Phila.,  p.  254.     October,  1894. 

1896.  Peromyscus  megacephalus  Rhoads,  Proc.  acad.   nat. 
sci.  Phila.,  p.  191.     AprU,  1896. 

Type  locality.  —  Woodville,  Jackson  County,  Alabama. 
Regarded   by   Bangs    (Proc.  biol.  soc.  Washington,  x,   p.    120, 
November  5,  1896)  as  identical  with  the  typical  form  of  P,  gossyp- 
in  us, 

Peromyscus  megalops  Merriam. 

1898.  Peromyscus  meyalops  Merriam,  Proc.  biol.  soc.  Wash- 
ington, xii,  p.  119.     April  30,  1898. 
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Type  locality.  —  Mountains  near  Ozolotepec,  State  of  Oaxaca, 
Mexico. 

Perom3r8Cii8  megalotis  (Merriam). 

1890.  Hesperomys  meffolotis  Merriam,  North  Amer.  fauna, 
no.  3,  p  64.     September  11,  1890. 

1895.  Peromyscus  megalotis  Allen,  Bull.  Amer.  mus.  nat. 
hist.,  VII,  p.  229.    June  29,  1895. 

Type  locality.  —  Black  Tank,  Desert  of  the  Little  Colorado, 
Coconino  County,  Arizona. 

Perom]r8Cii8  mekistums  Merriam. 

1898.    Peromyscus  mekisturus  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  124.     April  30,  1898. 
Type  locality.  —  Chalchicomula,  State   of  Puebla,  Mexico. 
Altitude,  8400  feet. 

*^Peromy8cii8  melanophrys  (Coues). 

1874.    Hesperomys  (  Vesperimus)   melanophrys  Coues,  Proc. 

acad.  nat.  sci.  Phila.,  p.  181.     December  15,  1874. 
1885.    Sesjyerornys  melanophrys  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  598.     1885. 
1897.     P[eromysct4s]  melanojihrys  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  ix,  p.  51.     March  15,  1897. 
Type  locality.  —  Santa  Efigenia,  Tehuantepec,  Mexico. 

Peromsrscus  melanotis  Allen  and  Chapman. 

1897.   Perom^yscus    melanotis    Allen   and  Chapman,   Bull. 

Amer.  mus.  nat.  hist.,  ix,  p.  203.    June  16,  1897. 
Type  locality.  —  Las  Vigas,  State  of  Vera  Cruz,  Mexico. 

Peroiii3r8Cii8  marriami  Mearns. 

1896.  Peromyscus  nterHami  Mearns,  Preliminary  diagnoses 
of  new  mammals  from  the  Mexican  border  of  the  United 
States,  p.  2.  May  25,  1896.  (Reprint:  Proc.  U.  S.  nat. 
mus.,  XIX,  p.  138.     December  21,  1896.) 

Type  locality.  —  Village  of  Sonoyta,  on  the  Sonoyta  River, 
State  of  Sonora,  Mexico. 

*  Perom3r8Cii8  mezicanns  ( Saussure ) . 

1860.    Hesperomys   mexicamis  Saussure,  Revue  et  magasin 

de  zoologie,  2d  ser.,  xii,  p.  103. 
1885.   Hesperomys   mexiatnus   True,  Proc.  U.  S.  nat  mus., 

VII  (1884),  p.  597.     18S5. 
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1897.  PeromyBcus  mexicanus  Allen,  Bull.  Araer.  mus.  nat, 
hist.,  IX,  p.  51.     March  15, 1897. 

Type  locality.  —  State  of  Verj^  Cruz,  Mexico  (see  Allen, 
Bull.  Amer.  mus.  nat.  hist.,  ix,  p.  51.     March  15,  1897). 

Peromsrscus  mexicaniis  orisabae  Merriam. 

1898.  Peromy8cti8  mexicamis  orizabae  Mbrbiam,  Proc.  biol. 
soc.  Washington,  xii,  p.  121.     April  30,  1898. 

Type  locality.  —  Orizaba,  State  of  Vera  Cruz,  Mexico.  Alti- 
tude, 4200  feet. 

Peromsrscns  mexicanus  sazatilis  Merriam. 

1898.    Peroniyscus  mexicanus  saxatilia  Merbiam,  Proc.  biol, 

soc.  Washington,  xii,  p.  121.     April  30,  1898. 
Type  locality.  —  Jacaltenango,  Huehuetenango,  Guatemala. 

Peromyscus  mexicanus  to^ontepacns  Merriam. 

1898.  Peromyscus  mexicanus  totontepecus  Merriam,  Proc.  biol. 
soc.  Washington,    xii,  p.  120.      April    30,   1898. 

Type  locality.  —  Totontepec,  State  of  Oaxaca,  Mexico.  Alti- 
tude, 6500  feet. 

*  Peromyscns  michiganensis  (Audubon  and  Bachman). 

1842.    Mh8  7nichiganen8i8   Audubon   and  Bachman,   Journ. 

acad.  nat.  sci.  Phila.,  viii,  pt.  ii,  p.  304. 
1885.    Heaperoinys    michiganeiuis   True,    Proc.   U.    S.    nat. 

mus.,  VII  (1884),  p.  597.     1885. 
1896.    PeromyscHS  michiganeruis   Allen,  Bull.    Amer.  mus. 

nat.  hist.,  viii,  p.  238.     November  21,  1896. 
Type  locality. —  Erie  County,  Ohio. 

Peromsrscns  michiganensis  pallescens  Allen. 

1896.    Peromysciis    ynichiganensis   jxillesceiis    Allex,    Bull. 

Araer.  mus.  nat.  hist.,  viii,  p.  238.     November  21, 1896. 
Type  locality. —  San  Antonio,  Bexar  County,  Texas. 

PeromyBcns  musciiloides  Merriam. 

189H.    Pero)t)yHCH8    runscidoides    Merriam,    Proc.    biol.    soc. 

Washington,  xii,  p.  124.     April  30,  1898. 
Type  lo(  ality.  —  Cuicatlan,  State  of  Oaxaca,  Mexico. 

Peromyscns  musculus  (Merriam). 

1892.  tSUornys  ynicscuhus  Merriam,  Proc.  biol.  soc.  Washing- 
ton, VIII,  p.  170.     December  29,  1892. 
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1897.  Perotnyscus  muscidiis  Allen  and  Chapman,  Bull. 
Amer.  mus.  nat.  hist.,  ix,  p.  203.     June  16,  1897. 

Type  locality.  —  Near  City  of  Colima,  State  of  Colima,  Mex- 
ico. 

Peromyscus  musculus  brunneus  Allen  and  Chapman. 

1897.  Peromyscus  mmadtis  brunneits  Allen  and  Chapman, 
BuU.  Amer.  mus.  nat.  hist.,  ix,  p.  203.     June  16,  1897. 

Type  locality.  —  Jalapa,  State  of  Vera  Cruz,  Mexico. 

Peromyscus  nasntns  (Allen). 

1891.    Vesperimiis   iiasutus  Allen,   Bull.   Amer.   mus.    nat. 

hist.,  Ill,  p.  299.     June  30,  1891. 
Type  locality.  —  Estes  Park,  Larimer  County,  Colorado. 

Peromyscus  nelsoni  Merriam.^  ^ 

1898.  Peromyscus  {Megadontortiys)  nelsoni  Merriam,  Proc. 
biol.  soc.  Washington,  xii,  p.  116.     April  30,  1898. 

Type  locality.  —  Jico,  State  of  Vera  Cruz,  Mexico.  Alti- 
tude, 6000  feet. 

Peromjrscus  niveiventris  (Chapman). 

1889.  Hesperomys  nivewentris  Chapman,  Bull.  Amer.  mus. 
nat.  hist.,  ii,  p.  117.     June  7,  1889. 

1896,  Peromyscus  niveiventris  Bangs,  Proc.  biol.  soc.  Wash- 
ington, X,  p.  121.     November  5,  1896. 

Type  locality.  —  On  the  east  peninsula,  opposite  Micco, 
Brevard  County,  Florida. 

Peromjrscus  nudipes  (Allen). 

1891.  Hesperomys  (  Vesperimiis'^)  nudipes  Allkn,  Bull.  Amer. 
mus.  nat.  hist.,  iii,  p.  213.     April  17,  1891. 

1897.  Peromyscus  nudipes  Alfaro,  Mamraiferos  de  Costa 
Rica,  p.  35. 

Type  locality.  —  La  Carpintera,  Costa  Rica. 

*  Peromyscus  nuttalli  ( Harlan ) . 

1832.    Armenia  nuttalli  Harlan,  Monthly  Amer.  journ.  geol. 

and  nat.  sei.  Phila.,  p.  446.     April,  1832. 
1885.    Hesperomys  aureolas  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  598.     1885. 

•  Placed  by  Merriam  In  the  subgenus  Megadonfomtjs. 
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1898.   Peroniysims   nuttalii  Bangs,    Proc.   Boston   soc.   nat. 

hist,  xxvm,  p.  197.     March,  1898. 
Type  locality.  —  Norfolk,  Norfolk  County,  Virginia. 

Feromyscus  oaxacensis  Merriam. 

1898.   Peroviyscus  odxacensis  Mebbiam,  Proc.  biol.  soc.  Wash 

ington,  XII,  p.  122.     April  80,  1898. 
Type  locality.      Cerro  San  Felipe,  State  of  Oaxaca,  Mexico. 
Altitude,  10,000  feet. 

Feromyscus  oreas  Bangs. 

1898.     Peraniyscus  oreas  Bangs,  Proc.  biol.  soc.  Washington, 

XII,  p.  84.     March  24, 1898. 
Type  locality.  —  Mt.  Baker  Range,  British  Columbia,  near 
boundary    of    Whatcom    County,   Washington.     Altitude, 
6500*feet. 

Feromjrscus  phasma  Bangs. 

1898.    Peromyactis  phasma  Bangs,  Proc.   Boston  soc.   nat 

hist.,  xxviii,  p.  199.    March,  1898. 
Type  locality. — Point  Romo,  Anastasia  Island,  St.  John 

County,  Florida. 

Feromjrscns  robnstns  (Allen). 

1893.     /Sitoniys  robust  us  Allen,  Bull.  Amer.  mus.  nat.  hist., 

V,  p.  335.     December  16,  1893. 
1897.     [^Peroniyscus]   robustus  Trouessabt,   Catal.   mamm., 

pt.  Ill,  p.  516. 
Type  locality.  —  Lakeport,  Lake  County,  California. 

Feromyscus  rufinns  (Merriam) . 

1890.     IIe8j}eroniys  leucojyas  rufinns  Merriam,  North  Amer 
fauna,  no.  3,  p.  65.     September  11,  1890. 

1896.  Per omy sens  rufinus  Allen,  Bull.  Amer.  mus.  nat.  hist., 
VIII,  p.  252.    November  25, 1896. 

Type  locality.  —  San  Francisco  Mountain,  Coconino  County, 
Arizona.     Altitude,  9000  feet. 

FeromjrBcns  sitkensis  Merriam. 

1897.  Peromyscus  sitkensis  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  223.     July  15.  1897. 

Type  locality.  —  Sitka,  Alaska. 
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PeromjrBcns  spicilegUB  Allen. 

1897.     Peromyscus  spicilegus  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  IX,  p.  50.    March  15, 1897. 
Type  locality.  —  Mineral  San  Sebastian,  Mascota,  State  of 

Jalisco,  Mexico. 

PeromjTBcns  stephansi  Meams. 

1897.  Peromysctis  stephetisi  Meabns,  Proc.  U.  S.  nat.  mus., 
XIX,  p.  721.     July  30,  1897. 

Type  locality.  —  The  lowest  water  on  the  wagon  road,  in  a 
canyon  at  the  east  base  of  the  Coast  Range  Mountains,  San 
Diego  County,  California. 

PeromjTBcns  Bnbgriseus  (Chapman). 

1893.  Sitomya  niveiventris  sttbyriseus  Chapman,  Bull.  Amer. 
mus.  nat.  hist.,  v.  p.  340.    December  22,  1893. 

1898.  Peromyscus  aubyriaeus  Bangs,  Proc.  Boston  soc.  nat. 
hist.,  xxviii,  p.  200.     March,  1898. 

Type  locauty.  —  Gainesville,  Alachud  County,  Florida. 

PeromjrBcns  Bnbgriseus  baliolns  Bangs. 

1898.     Peromysciis  subyriseus  arenarius  Bangs,  Proc.  Boston 

soc.  nat.  hist.,  xxviii,  p.  202,   March,  1898.     (Not  P,  eremi- 

CHS  arenarius  Meams,  1896.) 
1898.     Peromyscus  subyriseus  baliolvs  Bangs,  Science,  n.  s., 

viii,  p.  215.     August  19, 1898. 
Type    locality. —  Hursman's  Lake,   Savannah    River,   near 

Bascom,  Scriven  Co.,  Georgia. 

Peromjrscns  subgrisens  rhoadsi  Bangs. 

1898.     Perontyscvs  s^ibyrisens  rhoadsi  Bangs,   Proc.  Boston 

soc.  nat.  hist.,  xxviii,  p.  201.     March,  1898. 
Type  locality.  —  Anclote  River,  Hillshoro  County,  Florida. 

Peromjrscns  taylori  (Thomas).^ 

1887.     Hesperatnys  (  Vesperimus)   taylori  Thomas,  Ann.  and 

mag.  nat.  hist.,  5  ser.,  xix,  p.  66.     January,  1887. 
1896.     Peromyscus    {Baiomys)    taylori  Allen,  Bull.   Amer. 

mus.  nat.  hist.,  viii,  p.  65.     April  22,  1896. 
Type  locality.  —  San  Diego,  Duval  Co.,  Texas. 

■  This  species  has  been  made  type  of  the  subgenus  Baiomys  (True,  Proc.  U.  8.  n»t 
nrns..  zvi.  p.  758,  February  T.  1893). 


Digitized  by  VjOOQIC 


84        PROCEEDINGS :  BOSTON  SOCIETY  NATURAL  HISTORY. 

PeromjrBCiui  tehuantepecns  Merriam. 

1898.     Peroniysctcs  tehtiantepeciis  Merriam,    Proc.  biol.   soc. 

Washington,  xii,  p.  122.     April  30, 1898. 
Type  locality.  —  Tehuantepec,  State  of  Oaxaca,  Mexico. 

PeromjrBcns  texanns  ( Woodhouse) . 

1853.     IleHperomys  texanus  Woodhouse,  Proc.  acad.  nat.  sci. 

Phila.,  VI,  p.  242.     February,  1853. 
1896.     Perotttysciis  texitnus  Mearns,  Preliminary   diagnoses 

of  new  mammals  from  the  Mexican  border  of  the  ^United 

States,  p.  4.     March  25,  1896.     (Reprint:  Proc.  U.  S.  nat. 

mus.,  XVIII,  p.  446.     May  23,  1896.) 
Type  locality.  —  Western  Texas. 

Peromjrsciui  texanus  arcttcns  (Mearns) . 

1890.     Ilesperornya  leucopus  arcHctis   Mearns,    Bull.    Amer. 

mus.  nat.  hist.,  ii,  p.  285.     February  21,  1890. 
1896.     Perotnysctis  texamis  arcttcus  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  viii,  p.  252.     November  25,  1896. 
Type  locality.  —  Fort  Simpson,  Mackenzie,  Canada. 

Ttiromyucvm  texanus  arisonae  (Allen). 

1894.     Sitofnys  aniericanus  arizotiae  Allen,  Bull.  Amer.  mus. 

nat.  hist,  vi,  p.  321.     November  7,  1894. 
Type  locality.  —  Fairbank,  Cochise  County,  Arizona. 
Afterward  regarded  by  Allen   (Bull.  Amer.  mus.  nat.  hist.,  vii, 
p.  229,  June  29,  1895)  as  a  synonym  of  Hesperornys  sonoriensis 
Le  Conte. 

PeromjTBCiui  texanus  artemisiae  f  Rhoads) . 

1894.     Sitornys  americamm  artemisiae  Rhoads,    Proc.    acad. 

nat.  sci.  Phila.,  p.  260.     October,  1894. 
Type  locality. —  Ashcroft,  British  Columbia,  Canada. 

PeromjrBcns  texanus  dementis  (Mearns) . 

1H96.     Ptromysvus   texduus  dementis  Mearns,  Preliminary 

diagnoses  of  new  mammals  from  the  Mexican  border  of  the 

United  States,  p.  4.     March  25,  1896.     (Reprint:  Proc.  U. 

S.  nat.  mus.,  xviii,  p.  446.     May  23,  1896). 
Type  locality.  —  San  Cleraente  Island,  Los  Angeles  County, 

California. 
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PeromjrsciiB  texanns  coolidgei  (Thomas) . 

1898.     Peromyscus    leiwoptis    coolidgei    Thomas,   Ann.   and 

mag.  nat.  hist.,  7th  ser.,  i,  p.  45.     January,  1898. 
Type  locality.  —  Santa  Anita,  Cape  Region  of  Lower  Cali- 
fornia, Mexico. 

PeromjrscuB  texanns  daserticola  (Meams) . 

1890.  Ifesperomt/s  leucopus  deserticoltis  Meabns,  Boll.  Amer. 
mas.  nat.  hist.,  ii,  p.  285.  Described  on  page  287.  Febru- 
ary 21, 1890. 

1896.  P[eroiny8cus\  t\examis\  deserticolus  Mbarns,  Prelimi- 
nary diagnoses  of  new  mammals  from  the  Mexican  border  of 
the  United  States,  p.  4.  March  25,  1896.  (Reprint:  Proc. 
U.  S.  nat.  mus.,  xviii,  p.  446.     May  23,  1896.) 

Type  *  locality.  —  Mohave  Desert,  San  Bernardino  County. 
California. 

PeromyBcns  texanns  gambelii  (Baird) . 

1857.     Hesperomys  gambdii  Baibd,  Mamm.  N.  Amer.,  p.  464. 

1896.  P\eromy8ciis]  t\exann8]  gambelii  Mbarns,  Prelimi- 
nary diagnoses  of  new  mammals  from  the  Mexican  border  of 
the  United  States,  p.  4.  March  25, 1896.  (Reprint:  Proc. 
U.  S.  nat.  mus.,  xvni,  p.  446.     May  23,  1896). 

Type  locality.  —  Monterey,  Monterey  County,  California 
(see  Allen,  Bull.  Amer.  mus.  nat.  hist.,  v,  p.  191,  August  18, 
1893). 

PeromjTBCUs  texanna  medina  Meams. 

1896.     Peromyscus  texamis  medius  Mbarns,  Preliminary  diag- 
noses of  new  mammals  from   the   Mexican  border  of  the 
United    States,  p.  4.     March    25,    1896.     (Reprint:   Proc. 
U.  S.  nat.  mus.,  xviii,  p.  446.     May  23,  1896). 
Type  locality. — Nachoguero  Valley,Lower  California, Mexico. 

Perom]raciia  texanna  nebrascenaia  (Meams). 

1890.     Hesperomys     leucopus    nebrascensis     Mearns,    Bull. 

Amer.  mus.  nat.  hist,  ii,  p.  285.     Described  on  page  287. 

February  21, 1890. 
1896.     Peromyscus  texanus  tubrascetisis  Allen,  Bull.  Amer. 

mus.  nat.  hist.,  viii,  p.  251.     November  25,  1896. 
Type  locality.  —  Calf  Creek,  central  Montana. 
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TeromjBCJiB  texanns  satoratrui  Bangs. 

1897.  Peroinysctcs  tex4nius  saturatu^  Bangs,  Amer.  nat., 
XXXI,  p.  75.     January,  1897. 

Type  locality.  —  Saturna  Island,  in  the  Gulf  of  Georgia, 
half  way  between  Victoria  and  Vancouver  City,  British  Co- 
lumbia, Canada. 

*  Peroin3r8Cii8  texanns  sonoriensis  (Le  Conte). 

1853.  Hesperomys  sotwriensis  Le  Conte,  Proc.  acad.  n^t. 
sci.  Phila.,  p.  413. 

1885.  HeHptromys  leucopus  sonorienms  True,  Proc.  U.  S. 
nat.  mus.,  vii  (1884),  p.  597.     1885.     (Part.) 

1896.  [Peromyscua  texttnim]  sotwrietisis  Mearns,  Prelimi- 
nary diagnoses  of  new  mammals  from  the  Mexican  border  of 
the  United  States,  p.  3.  March  25,  1896.  (Reprint:  Proc. 
TJ.  S.  nat.  mus.,  xviii,  p.  446.     May  23,  1896). 

Type  locality.  —  Santa  Cruz,  State  of  Sonora,  Mexico. 

Peromsrscns  texanns  snbarcticns  Allen. 

1899.     Peroinysciis  texfuncs  subarcticus  Allen,   Bull.  Amer. 

mus.  nat.  hist.,  xii,  p.  15.     March  4,  1899. 
Type  locality.  — Deerlodge  County,  Montana. 

Peromyscns  texanns  thnrberi  (Allen). 

1893.  Sitomya  ainencanus  thurheri  Allen,  Bull.  Amer.  mus. 
nat.  hist.,  v,  p.  185.     August  18,  1893. 

1896.  P\eroi)iy8cttH\  t[tjcanus\  thurheri  Mearns,  Preliminary 
diagnoses  of  new  mammals  from  the  Mexican  border  of  the 
United  States,  p.  4.  March  25,  1896.  ( Reprint  :•  Proc. 
U.  S.  nat.  mus.,  xviii,  p.  446.     May  23,  1896.) 

Type  locality.  —  San  Pedro  Martir  Mountains,  Lower  Cali- 
fornia, Mexico.     Altitude,  8200  feet. 

Peromjrscns  thomasi  Merriam.^ 

1898.  Peromyscm  {^feyadontomys)  thotnaM  Merriam,  Proc. 
biol.  soc.  Washington,  xii,  p.  116.     April  30,  1898. 

Type  locality.  —  Mountains  near  Chilpancingo,  State  of 
Guerrero,  Mexico.     Altitude  9700  feet. 

1  This  species  has  been  made  type  of  the  subgenus  Megadontomya  (Merriam,  Proc. 
biol.  soc.  Washington,  xii,  jt.  115,  April  30, 1898).  P.  nelsoni  is  the  only  other  known 
member  of  the  group. 
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PeromjrBCiui  tibtironensis  Meams. 

1897.     Peromyscus   tiburonensis  Mbarns,   Proc.    U.  S.  nat. 

mu8.,  XIX,  p.  720.     June  80, 1897. 
Type  locality.  —  Tiburon  Island,  Gulf  of  California,  Mexico. 

Peroin3r8Ci28  tomillo  Mearns. 

1896.  Peromysais  tornillo  Mearns,  Preliminary  diagnoses  of 
new  mammals  from  the  Mexican  border  of  the  United  States^ 
p.  1J.  March  25,  1896.  (Reprint:  Proc.  U.  S.  nat.  mus., 
xviii,  p.  445.     May  23,  1896.) 

Type  locality.  —  Rio  Grande,  about  six  miles  above  El  Paso, 
El  Paso  County,  Texas. 

PeromjTBCiui  tmei  (Shufeldt). 

1886.     Hesperomya  tr^iei  Shufeldt,  Proc.  U.   S.  nat.  mus., 

viii,  p.  407.     September  14,  1885. 
1895.     P\eroniy8CU8\  tn(si  Allen,  Bull.  Amer.  mus.  nat.  hist., 

VII,  p.  229.     June  29,  1895. 
Type    locality.  —  Fort    Wingate,    Valencia    County,   New 

Mexico. 

Peromsrscus  ]racatanicii8  Allen  and  Chapman. 

1897.  Peromysciis  yiteatanicus  Allen  and  Chapman,  BulL 
Amer.  mus.  nat.  hist.,  ix,  p.  8.     February  23,  1897. 

Type  locality.  —  Chichen-Itza,  Yucatan. 

Peroin3r8Cii8  zarhynchus  Merriam. 

1898.  Peromyscns    zarhynchus    Merriam,    Proc.    biol.    soc, 
Washington,  xii,  p.  117.     April  30,  1898. 

Type  locality.  —  Tumbala,  State  of  Chiapas,  Mexico. 

Peromsrscus  zarhynchus  cristobalensis  Merriam. 

1898.     Perorny setts  zrtrhynchtts  cristohide.nsU  Merriam,  Proc. 

biol.  soc,  Washington,  xii,  p.  117.     April  30,  1898. 
Type  locality. —  San  Cristobal,  State  of  Chiapas,  Mexico. 


Genus  RHIPIDOM7S  Tschudi. 

1845.     Bhipidomys  Tschudi,   Fauna  peruana,  p.  183.     Type, 
-i-  Hesperomys  leucodactylus  Tschudi. 
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i*'^Rhipidoin3r8  snmichrasti  (Saussure). 

1861.     Hespercrniys  sumichrasti  Saussure,  Revue  et  magasin 

de  zoologie,  2d  ser.,  xii,  p.  107. 
1885.   Hesperomys  snmichrasti  True,  Proc.  U.  S.  nat.  mus., 

vii  (1884),  p.  598.     1885. 
1897.     [Hhipidomx/s]  sumichrasti  Trouessa^t,  Catal.  mamm., 

pt.  m,  p.  519. 
Type  locality.  —  Eastern  slope  of  mountains  in  State  of  Vera 

Cruz,  Mexico. 

Rhipidomsrs  decoloms  True. 

1894.     Sitomys  {Rhipidoniys)  decdorus  True,  Proc.  U.  S. 
nat.  mus.,  xvi,  p.  689.    February  5,  1894. 
^    1897.     [Hhipidoniys]  decolorus  Trouessart,  CataL  mamm., 
pt.  Ill,  p.  519. 
Type  locality.  —  Rio  de  las  Piedras,  Honduras. 


Genus  TYLOMTS  Peters. 

1866.  Tylomys  Peters,  Monatsber.  k.  preuss.  Akad.  Wissensch. 
Berlin,  p.  404.  Type.  —  Hespercmiys  (Tylomys)  nndicaudtis 
Peters. 


^TylomjrB  nudicandus  (Peters). 

1866.  Ilesj^romys  (  Tylomys)  nudicaudus  Peters,  Monats- 
ber. k.  preuss.  Akad.  Wissensch.  Berlin,  p.  404,  pi.  1,  figs. 
1-4. 

1885.  Hesperomys  nudicatfdits  True,  Proc.  U.  S.  nat.  mus., 
VII  (1884),  p.  598.     1885. 

1897.  [Tylomys]  nudicaudus  Trouessart,  Catal. mamm.,  pt. 
Ill,  p.  520. 

Type  locality.  —  Guatemala. 

*  Tylomys  panamenBis  (Gray). 

1873.     Neomys  panamensis  Gray,  Ann.  and  mag.  nat.  hist., 

4th  ser.,  xii,  p.  417. 
1885.     Hesperomys  jxmamensis  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  598.     1885. 
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1897.     [^7)/lomys'}  panametisis  Trouessabt,  Catal.  mamm., 

pt.  Ill,  p.  520. 
Type  locality.  —  Panama. 

Tylomsrs  watBoni  Thomas. 

1899.     Tylomys  watsoni  Thomas,  Ann.  and  mag.  nat.  hist., 

7th  ser.,  iv,  p.  278.    October,  1899. 
Type  locality.  —  Bogava,   Chiriqui,  N.  W.  Panama.    Alti- 
tude, 800  feet. 


Genus  HOLOCHIL1JS  Brandt. 

1835.  Holochilus  Brandt,  Mem.  de  Tacad.  imper.  sci.  St. 
Petersbourg,  6th  ser.,  i,  p.  428.  Type.  —  Mus  {Holochilus) 
leucogaster  Brandt. 


"* HolochUns  pUorides  ( Pallas). 

1778.     Mtts  pUorides  Pallas,  Nov.  spec,  quadr.  glir.  ord.,  p. 

91. 
1885.  Hesperomya  pilorndes  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  598.     1885. 
1897.     [Holochilus]  pilorides  Trouessabt,  Catal.  mamm.,  pt. 

Ill,  p.  520. 
Type  locality.  —  Island  of  Martinique,  Lesser  Antilles. 


Genus  SIGMODON  Say  and  Ord. 

1825.     Sigmodon  Say  and  Ord,  Journ.  acad.  nat.  sci.  Phila.,  iv, 
pt.  u,  p.  352.     Type.  —  Sigmodon  hispid  us  Say  and  Ord. 


Sigmodon  borucae  Allen. 

1897.     Signiodon  borucae  Allen,  Bull.  Amer.  mus.  nat.  hist., 

IX,  p.  40.     March  11,  1897. 
Type  locality.  —  Boruca,  Costa  Rica. 
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Sigxuodon  colimae  Allen. 

1897.     Sigmodon  colimae  Allen,  Bull.  Amer.  mus.  nat.  hist, 

IX,  p.  55.     March  15,  1897. 
Type  locality.  —  Plains  of  Colima,  State  of  Colima,  Mexico. 

Sigxnodon  fulviventer  Allen. 

1889.  Signiodon  fulviventer  Allen,  Bull.  Amer.  mus.  nat. 
hist.,  II,  p.  180.     October  21,  1889. 

Type  locality.  —  Zacatecas,  State  of  Zacatecas,  Mexico. 

*  Sigmodon  hispidns  Say  and  Ord. 

1825.     Sigmodon  hispidns  Say   and  Obd,  Journ.  acad.  nat. 

sci.  Phila.,  iv,  pt.  ii,  p.  354. 
1885.    tSignwdon  hispidns   True,  Proc.  U.  S.  nat.  mus.,  vu 

(1884),  p.  598.     1885.      ' 
Type  locality. —  St.  John's  River,  Florida. 

Sigmodon  hispidus  arisonae  Mearns. 

1890.  Sigmodon  hispidns  anzo/ioe  Meabns,  Bull.  Amer.  mus. 
nat.  hist.,  ii,  p.  285.     February  21,  1890. 

Type  locality.  —  Fort  Verde,  Yavapai  County,  Arizona. 

Sigmodon  hispidns  eremicns  Mearns. 

1897.     Sigmodon    hispidus   eremicu^    Mearns.    Preliminary 

.diagnoses  of  new  mammals  of  the  genera   Sciurus,  Castor, 

Neotoraa  and  Sigmodon,  from   the  Mexican  border  of  the 

United  States,  p.  4.     March  15.  1897.     (Reprint:  Proc.  U. 

S.  nat.  mus.,  xx,  p.  504.     January  19,  1898). 

Type  locality.  — Cienega  Well,  thirty  miles  south  of  monu- 
ment no.  204,  Mexican  boundary  line,  on  the  left  bank  of 
the  Colorado  River,  State  of  Sonora,  Mexico. 

Sigmodon  hispidus  littoralis  Chapman. 

1889.     Sigmodon  hispidns  littorcdis  Chapman,  Bull.   Amer. 

mus.  nat.  hist.,  ii,  p.  118.     June  7,  1889. 
Type   locality. —  East  Peninsula,  opposite   Micco,  Brevard 

County,  Florida. 

Sigmodon  hispidus  pallidus  Alearns. 

1897.  Sigmodon  hispidus  jmllidus  Mearns,  Preliminary 
diagnoses  of  new  mammals  of  the  genera  Sciurus,  Castor, 
Neotoma  and  Sigmodon,  from  the  Mexican  border  of  the 
United  States,  p.  4.  March  15,  1897.  (Reprint:  Proc.  U. 
S.  nat.  mus.,  xx,  p.  504.    January  19,  1898). 
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Type  locality.  —  Left  bank  of  the  Rio  Grande,  about  she 
miles  above  El  Paso,  El  Paso  County,  Texas. 

Sigmodon  hispidus  spadicipygns  Bangs. 

1898.     Sigmodon  hispidna  spadidpyyiis  Baxgs,  Proc.  Boston 

soc.  nat.  hist.,  xxviii,  p.  192.     March,  1898. 
Type  locality.  —  Cape  Sable,  Monroe  County,  Florida. 

Sigmodon  hispidus  texianus  (Audubon  and  Bachman). 

1853.     Anncola  texiana   Audubon  and  Bachman,  Quad.  N. 

Amer.,  in,  p.  229. 
1891.     Sigmodon  hispidus  texianus  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  in,  p.  287.     June  80,  1891. 
Type  locality.  —  Brasos  River,  Texas. 

Sigmodon  mascotensis  Allen. 

1897.     Sigmodon  rmiscotensis  Allen,   Bull.  Amer.   mus.  nat. 

hist.,  IX,  p.  54.     March  15,  1897. 
Type  locality.  —  Mineral  San  Sebastian,  Mascota,  State  of 
Jalisco,  Mexico. 

Sigmodon  minimns  Meams. 

1894.  Sigmodon  minima  Mearns,  Proc.  U.  S.  nat.  mus., 
xvii,  p.  130.     July  19,  1894. 

Type  locality. — Upper  corner  monument,  Grant  County,  New 
Mexico,  on  the  Mexican  boundary  line,  100  miles  west  of  the 
initial  monument  on  the  west  bank  of  the  Rio  Grande. 

Sigmodon  toltecos  (Saussure). 

1860.     Hesperomys  tolteciis  Saussure,  Revue  et  magasin  de 

zoologie,  2d  ser.,  xii,  p.  98. 
1897.     ^Sigmodon  toltecus  Allen,  Bull.  Amer.  mus.  nat.  hist., 

IX,  p.  54.     March  15,  1897. 
Type   locality.  —  Mountains   of  the   State   of   Vera   Cruz, 

Mexico. 


Genus  ORTZOMTS  Baird. 

1857.     Oryzomys  Baird,  Mamm.  N.  Amer.,  p.  458.    Type. - 
Mus  palustris  Harlan. 
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OrjmomjB  alfaroi  (Allen). 

1891.     Ifesperomys  {Oryzomys)  alfaroi  Ajamts,  Bull.  Amer. 

mus.  nat.  hist.,  iii,  p.  214.     April  17,  1891. 
1894.     Oryzomya   alfaroi  Allen,  Abstract  proc.   Linn.  soc. 

New  York,  1893-1894,  p.  36.     July  20,  1894. 
Type  locality. —  San  Carlos,  Costa  Rica. 

Orysomsrs  antUlamm  Thomas. 

1898.     Oryzomya  antiUarum   Thomas,   Ann.  and   mag.   nat. 

hist.,  7th  ser.,  i,  p.  177.     February,  1898. 
Type  locality.  —  Jamaica. 

Or7SOin3r8  aquatictis  Allen. 

1891.     Oryzornya  aquaticus   AiAJLTX^   Bull.  Amer.   mus.    nat. 

hist.,  Ill,  p.  289.     June  30, 1891. 
Type  locality.  —  Brownsville,  Cameron  County,  Texas. 

OrjrzomjrB  boUeri  Allen. 

1897.  Oryzomya  bidleri  Allen,  Bull.  Amer.  mus.  nat.  hist.,  ix, 
p.  53.     March  15,  1897. 

Type  locality.  —  Valle  de  Banderas,  Terro  Tepic,  State  of 
Jalisco,  Mexico. 

Oxjzoxays  chapmani  Thomas. 

1898.  Oryzornys  chapmani  Thomas,  Ann.  and  mag.  nat.  hist., 
7th  ser.,  i,  p.  179.     February,  1898. 

Type  locality.  —  Jalapa,  State  of  Vera  Cruz,  Mexico. 

Oryzomsrs  chrysomelas  Allen. 

1897.      Oryzornys  chrysomelas  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  IX,  p.  37.     March  11,  1897. 
Type  locality.  —  Suerre,  Costa  Rica. 

Oryzornys  costaricenais  Allen. 

1893.      Oryzornys  costaricensis  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  V,  p.  239.     September  22,  1893. 
Type  locality. —  El  General,  Costa  Rica.    Altitude,  2150  feet. 

*  Oryzornys  couesi  (Alston). 

1876.     Hesjyeromys  couesi  Alston,  Proc.  zool.  soc.  London, 

p.  756. 
1885.   Hesperomys   couesi  True,  Proc.  U.  S.  nat.   mus.,  vn 
(1884),  p.  597.     1885. 
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1893.     Oryzoniys  couesi  Thomas,  Ann.  and  mag.  nat  hist, 

6th  ser.,  xi,  p.  403.     May,  1893. 
Type  locality.  —  Coban,  Guatemala  (see  Thomas,  Ann.  and 

mag.  nat.  hist.,  6th  ser.,  xi,  p.  403,  May,  1893). 

Or3rzoin3r8  fnlgens  Thomas. 

1893.  Oryzomys  fidgeiis  Thomas,  Ann.  and  mag.  nat.  hist., 
6th  ser.,  xi,  p.  403.     May,  1893. 

Type  locality.  —  "  Mexico." 

OiyzoinjrB  fulvescens  (Saussure). 

1860.    Hesperoniys  fidveacetis   Saussure,   Revue  et  magasin 

de  zoologie,  2d  ser.,  xii,  p.  102.     March,  1860. 
1897.     Oryzomys  fulcesce^is    Allen    and    Chapman,    Bull. 

Amer.  mus.  nat.  hist.,  ix,  p.  204,     June  16,  1897. 
Type  locality.  —  State  of  Vera  Cruz,  Mexico. 

Oxjwomjm  gracilis  Thomas. 

1894.  Oryxomys  gracilis  Thomas,  Ann.  and  mag.  nat.  hist., 
6th  ser.,  xiv,  p.  358.    November,  1894. 

1895.  Oryzomys  gracilis  Thomas,  Ann.  and  mag.  nat.  hist., 
6th  ser.,  xvi,  p.  57.     July,  1895. 

Type  locality.  —  Concordia,  Medellin,  Colombia. 

OrjrxomjTB  jalapae  Allen  and  Chapman. 

1897.     Oryzomys  jalapae  Allen  and  Chapman,  Bull.  Amer. 

mus.  nat.  hist,  ix,  p.  206.     June  16,  1897. 
Type  locality.  — Jalapa,  State  of  Vera  Cruz,  Mexico. 

Oxjwomjm  melanotis  Thomas. 

1893.    Oryzomys  meianotis  Thomas,  Ann.  and  mag.  nat.  hist., 

6th  ser.,  xi,  p.  404.     May,  1893. 
Type  locality.  —  Mineral   San   Sebastian,   State   of  Jalisco, 

Mexico. 

Orjrsomsrs  mexicanns  Allen. 

1897.  Oryzomys  niexicaniis  Allen,  Bull.  Amer.  mus.  nat.  hist., 
IX,  p.  52.    March  15,  1897. 

Type    locality.  —  Hacienda  San   Marcos,   Tonila,  State   of 
Jalisco,  Mexico. 

OrjTSomjTB  nelsoiii  Merriam. 

1898.  Oryzomys  nelsoni  MERRiA>r,  Proc.  biol.  soc.  Washing- 
ton, XII,  p.  15.-    January  27,  1898. 
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Type  locality. —  Maria  Madre  Island,  Tree  Marias  Islands, 
State  of  Jalisco,  Mexico. 

*  Orjrsomys  palnstris  ( Harlan) . 

1837.   Jfus  palustris  Harlan,   Silliman's  Amer.  journ.  sci., 

XXXI,  p.  386. 
1857.    Oryzomys  palustris  Baird,  Mamm.  N.  Amer.,  p.  459. 
1885.   He^penyinys  palustris  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  597.     1885.     (Part.) 
Type  locality. —  Fast  Land,  near  Salem,  Salem  County,  New 

Jersey. 

Orysomys  palustris  coloratns  Bangs. 

1 898.    Oryzomys  palustris  coloratns  Bangs,  Proc.  Boston  soc 

nat.  hist.,  xxvin,  p.  189.    March,  1898. 
Type  locality. —  Cape  Sable,  Monroe  County,  Florida. 

Oryzomjrs  palustris  natator  Chapman. 

1893.  Oryzomys  palustris  natcUor  Chapman,  Bull.  Amer.  mus. 
nat.  hist.,  v,  p.  44     March  17,  1893. 

Type  locality. —  Gainesville,  Alachua  County,  Florida. 

Orysomsrs  palustris  texeasis  Allen. 

1894.  Oryzomys  palustris  texensis  Allen,   Bull.  Amer.  mus. 
nat.  hist.,  vi,  p.  177.     May  31,  1894. 

Type  locality.  —  Rockport,  Aransas  County,  Texas. 

Orywoxays  peninsulae  Thomas. 

1897.  Oryzomys  jyeninsvlae  Thomas,  Ann.  and  mag.  nat.  hist., 
6th  ser.,  xx,  p.  548.     December,  1897. 

Type  locality.  —  Santa  Anita,  Lower  California,  Mexico. 

Oryzomys  talamancae  Allen. 

1891.    Oryzomys  talamancae  Allen,  Proc.  U.  S.   nat.  mus., 

XI V,  p.  193.     July  24,  1891. 
Type  locality.  — Talaraanca,  Costa  Rica. 

Oryzomys  victus  Thomas. 

1898.  Oryzomys  victus  Thomas,  Ann.  and  mag.  nat.  hist.,  7th 
ser.,  I,  p.  177.     February,  1898. 

Type  locality.  —  St.  Vincent,  Lesser  Antilles. 
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Genus  Z7GK>DONTOMTS  Allen. 

1897.    Zygodontoniys  Allen,  Bull.  Amer.  mus.  nat  hist.,  ix,  p. 
38.     March  11,  1897.     Type. —  Oryzomya  cherriei  Allen. 


Zygodontomsrs  cherriei  (Allen). 

1895.    Oryzomys  cherriei  Allen,  BuU.  Amer.  mus.  nat.  hist., 

VII,  p.  329.     November  8,  1895. 
1897.    Zyyodhntomys  cherriei  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  IX,  p.  38.    March  11,  1897. 
Type  locality. —  Boruca,  Costa  Rica. 


Genus  SIGMODONTOMTS  Allen. 

1897.    SigmodontoffiyB  Allen,  Bull.  Amer.  mus.  nat.  hist^  ix, 
p.  38.     March  11,  1897.      Type.—  Siymodontomya  al/ari  Allen. 


Sigmodontomsrs  alf  ari  Allen. 

1897.    Sigmodontoniya  alf  ari  Allen,  Bull.   Amer.  mus.  nat. 

hist.,  IX,  p.  39.     March  11,  1897. 
Type  locality.  —  Jimenez,  Costa  Rica.     Altitude,  700  feet. 


Genus  REITHRODONTOM7S  Giglioli.' 

1873.  Reithrodojitornys  Giglioli,  Richerche  intorno  alia  distrib. 
g«og.  gener.,  p.  60.  Type. —  Reithrodon  from  North  America 
=  Mus  lecontii  Audubon  and  Bachman. 


>  A  B3mopsU  was  published  by  Allen  in  1895  (Bull.  Amer.  mus.  nat.  hist.,  vii,  pp. 
107-143,  May  21,  1886),  but  the  subsequent  increase  of  nearly  100  per  cent  in  the  number 
of  known  forms  makes  it  necessary  to  treat  the  grenus  as  not  revised. 
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Reithrodontomsrs  arisonensis  Allen. 

1895.    Beithrodontotnys  arizonen8is  Aixen,  Bull.  Amer.  mus. 

nat.  hist.,  vii,  p.  134.     May  21,  1895. 
Type  locality. —  Chiricahua  Moantains,  Cochise  County,  Ari- 
zona.    Altitude,  8000  feet. 

Reithrodontomsrs  australis  Allen. 

1895.    Meithrodontomys   aiistndia  Allen,  Bull.  Amer.   mus. 

nat.  hist.,  vii,  p.  328.     November  8,  1895. 
Type  locality. —  Volcano  of  Irazd,  Costa  Rica. 

Reithrodontomsrs  chiysopBiB  Merriam. 

1900.    Reithrodontomys  chrysopaia  Merriam,  Proc.  biol.  soc. 

Washington,  xiii,  p.  152.     June  13,  1900. 
Type  locality.  —  Mount  Popocatapetl,  Mexico. 

Raithrodontomsrs  chiysotis  Elliot. 

1899.    Reithrodoittomys   chryaotis   Elliot,   Field   Columbian 

mus.,  publication  37,  zool.  ser.,  i,  p.  281.     May  9, 1899. 
Type  locality. —  Dougherty,  Washita  River,  Indian  Territory. 

Reithrodontomjrs  costaricansis  Allen. 

1895.    Reithrodontomya  coaUtrtcenaia  Allex,  Bull.  Amer.  mus. 

nat.  hist.,  vii,  p.  139.     May  21,  1895. 
Type  locality. —  La  Carpintera,  Costa  Rica.     Altitude,  6000 

feet. 

Reithrodontomjrs  djrchei  Allen. 

1895.    Reithrodontomya  dychet  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  vii,  p.  120.     May  21,  1895. 
Type  locality.  —  Lawrence,  Douglas  County,  Kansas. 

Reithrodontomjrs  dychei  nebrascensis  Allen. 

1895.    Reithrodontomya    dychei    nebraacenaia    Allen,    Bull. 

Amer.  mus.  nat.  hist.,  vii,  p.  122.     May  21,  1895. 
Type  locality.  —  Kennedy,  Cherry  County,  Nebraska. 

Reithrodontomys  fulvescens  (Allen). 

1894.  Reithrodontoiyiya    mexiranua  ftdreacetia    Allen,   Bull. 
Amer.  niu8.  nat.  hist.,  vi,  p.  319.     November  7,  1894. 

1895.  Reithrodontoinya  fidrearenA    Allen,  Bull.  Amer.  mus. 
nat.  hist.,  vii,  p.  138.     May  21,  1895. 

Type  locality.  —  Oposura,  State  of  Sonora,  Mexico. 
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Reithrodontomjrs  klamathexuiis  Merriam. 

1899.  Reithro(lontomy8  klamatheasis  Merriam,  North  Amer. 
fauna,  no.  16,  p.  93.     October  28, 1899. 

Type  locality.  —  Big  Spring  (Mayten),  Shasta  Valley,  Sis- 
kiyou County,  California. 

Reithrodontomjrs  laceyi  Allen. 

1896.    Reithrodontomya  laceyi  Allen,  Bull.  Amer.  mus.   nat. 

hist.,  VIII,  p.  235.     November  21,  1896. 
Type  locality.  —  Watson's  Ranch,  fifteen  miles  south  of  San 

Antonio,  Bexar  County,  Texas. 

*  Reithrodontomsrs  lecontil  (Audubon  and  Bachman). 

1842.  Mti8  lecontil  Audubon  and  Bachman,  Joum.  acad. 
nat.  sci.  Phila.,  viii,  pt.  ii,  p.  307. 

18H5.  Ochetodon  humilis  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  598.     1885.     (Part.) 

1895.  Reiihrodoivtomys  lecontii  Allen,  Bull.  Amer.  mus.  nat. 
hist.,  VII,  p.  116.     May  21, 1895. 

Type  locality.  —  Georgia ;  probably  the  Le  Conte  planta- 
tion, near  Rioeboro,  Liberty  County. 

Reithrodontomsrs  lecontil  dickensoni  (Rhoads). 

1895.  Reithrodontomys  humilis  dickepisoni  Rhoads,  Amer. 
nat.,  XXIX,  p.  590.     June,  1895. 

1898.  ReithrodofUomys  lecontii  dickensoni  Bangs,  Proc.  Bos- 
ton soc.  nat.  hist.,  xxviii,  p.  186.     March,  1898. 

Type  locality.  —  Willow  Oak,  Pasco  County,  Florida, 

Relthrodontomsrs  lecontii  impiger  Bangs. 

1898.   Reithrodontomys  lecontii  impiger  Bangs,  Proc.   biol. 

soc.  Washington,  xii,  p.  167.     August  10,  1898. 
Type  locality.  —  White  Sulphur  Springs,  Greenbrier  County, 
West  Virginia. 

*  Reithrodontomsrs  longicauda  (Baird). 

1857.  Reithrodon  lonytC(iud<t  Baird,  Mamm.  N.  Amer.,  p. 
451. 

1885.    Ochetodon  lonytcufida  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  598.     188.5. 
1895.    Reithrodontomys  long icauda  Ai^UE^^  Bull.  Amer.  mus. 

nat.  hist.,  vii,  p.  129.     May  21,  1895. 
Type  locality.  —  Petaluma,  Sonoma  County,  California. 
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Reithrodontomsrs  longicauda  pallidus  (Rhoads). 

1893.    Reithrodontomys  paUidus  Rhoads,  Amer.  nat.,  xxth, 

p.  835.     September,  1893. 
1895.   Reithrodontomys    longicauda   pallidus    Allen,    Bull. 

Amer.  mus.  nat.  hist.,  vii,  p.  181.     May  21,  1896. 
Type  locality.  —  Santa  Ysabel,  San  Jacinto  Mountains,  San 

Diego  County,  California. 

Reithrodontomsrs  megalotis  (Baird) . 

1857.   Reithrodon  meyalotis  Baird,  Mamm.  N.  Amer.,  p.  451. 
1893*    Reithro(hntotnys  meyalotis  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  v,  p.  79.     April  28,  1893. 
Type  locality.  —  Between  Janos  and  San  Luis  Springs,  State 
of  Sonora,  Mexico,  near  border  of  Grant  County,  New  Mexico. 

Reithrodontomjrs  megalotis  desert!  Allen. 

1895.   ReithrodoiUomya  niegidotis  deserti  Allen,  Bull.  Amer. 

mus.  nat.  hi8t.,.vii,  p.  127.     May  21,  1895. 
Type  locality.  —  Oasis  Valley,  Nye  County,  Nevada, 

Reithrodontomsrs  merriami  Allen. 

1895.    Reithrodontomys  nterrianii  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  vii,  p.  119.     May  21,  1895. 
Type  locality.  —  Austin  Bayou,  near  Alvin,  Brazoria  County, 

Texas. 

*  Reithrodontomsrs  mexicanus  (Saussure). 

1860.  Reithrodon  tntxiainus  Saussure,  Revue  et  magasin  de 

zoologie,  2d  ser.,  xii,  p.  109.  • 
1885.    Ochetodon  )ht^'it'((ni(s  Tkik,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  598.     1885. 
1895.    Reithrodontomys  jnevivanus  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  vii,  p.  185.     May  21,  1895. 
Type  locality.  —  Mountains  of  Vera  Cruz,  Mexico. 

Reithrodontomsrs  mexicanus  aurantius  ^Ulen. 

1895.   Reithrodontofnys    mexicioms   aurdntitis   Allen,    Bull. 

Amer.  mus.  nat.  hist.,  vii,  p.  137.     May  21,  1895. 
Type  locality.—  Lafayette,  Lafayette  Parish,  Louisiana. 

Reithrodontomys  mexicanus  gracilis  Allen  and  Chapman. 

1897.    Reithrodontom ys  tnexicanus  gracilis  Allen  and  Chap- 
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MAN,  Bull.  Amer.  mus.  nat.  hist.,  ix,  p.  9.     February  28,  1897. 
Type  locality.  —  ChichenJtza,  Yucatan. 

Reithrodontomys  mezicanus  intermedins  Allen. 

1895.   ReithrodofUomya  mexicanua  intermedins  Allen,  Bull. 

Amer.  mus.  nat.  hist.,  vii,  p.  136.     May  21, 1895. 
Type  locality.  —  Brownsville,  Cameron  County,  Texas. 

*  Reithrodontomsrs  montanus  (Baird) . 

1855.   Reithrodon  montanus   Baibd,    Proc.    acad.    nat.    sci. 

Phila.,  p.  335. 
1885.     Ochetodon  montanus  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  598.     1885. 
1893.   Heithrodontomys  montamis  Allen,  Bull.  Amer.   mus. 

nat.  hist.,  v,  p.  80.     April  28,  1893. 
Type  locality.  —  Probably  near  the  upper  end  of  the  San 

Luis  Valley,  Saguache  County,  Colorado  (see  Allen,  Bull. 

Amer.  mus.  nat.  hist.,  vii,  p.  124,  May  21,  1895). 

Reithrodontomsrs  mfescens  Allen  and  Chapman. 

1897.   Eeithrodontomys  rvfescens  Allen  and  Chapman,  Bull. 

Amer.  mus.  nat.  hist.,  ix,  p.  199.    June  16,  1897. 
Type  locality.  —  Jalapa,  State  of  Vera  Cruz,  Mexico. 

Reithrodontomys  satnratns  Allen  and  Chapman. 

1897.  JReithrodontomys  saturatus  Allen  and  Chapman,  Bull. 

Amer.  mus.  nat.  hist.,  ix,  p.  201.     June  16, 1897. 
Type  locality.  —  Las  Vigas,  State  of  Vera  Cruz,  Mexico. 

Reithrodontomys  snmichrasti  (Saussure). 

1861.    Reithrodon  snmichrasti  Saussuue,  Revue  et  raagasin 

de  zoologie,  2d  ser.,  xiii,  p.  3. 
1895,     Reithrodontomys  swnichrasti  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  vii,  p.  110.     May  21,  1895. 
Type  locality.  —  Mexico,    probably  in   the   State   of  Vera 
Cruz. 
Regarded  by  Allen  (Bull.  Amer.  mus.  nat.  hist.,  vii,  p.  135,  May 
21,  1895)  as  identical  wnth  R.  mejricamts. 

Reithrodontomsrs  tennis  Allen. 

1899.   Reithrodontomys  tenuis  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  XII,  p.  15.     March  4,  1899. 
Type  locality.  —  Rosario,  State  of  Sinaloa,  Mexico. 
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GrenuB  AKODON  Meyen. 

1833.  Akodon  Meten,  Nova  acta  phys.  med.  acad.  caes.  Leop.- 
Card.,  XVI,  pt.  ii,  p.  599.     Type. —  Akodon  bolimefise  Meykn. 

For  the  use  of  this  name  in  place  of  Abrothrix  Waterhouse 
(Proc.  zool.  80C.  London,  1837,  p.  21),  see  Thomas,  Ann.  and  mag. 
nat.  hist.,  6th  ser.,  xiv,  p.  360,  November,  1894. 


*  Akodon  tegnina  (Alston) } 

1876.   Hesperoniya  teguina  Alston,  Proc  zool.  soc.  London,  p. 

755. 
1885.   Hesperomya  teguina  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  598.     1885. 
1897.   \^Akodan'\  teguina  Trouessart,  Catal.  mamm.,  pt.  iii, 

p.  537. 
Type   locality. —  Coban,  Guatemala. 


Subfamily  Neotominae.* 


Genus  NEOTOMA  Say  and  Ord.3 

1825.  Neotoma  Say  and  Obd,  Journ.  acad.  nat.  sci.  Phila.,  iv, 
pt.  II,  p.  345.    Type. —  Mus  floridana  Ord. 


1  Oryzomys  chr^somelds  Allen  was  originally  recorded  (Allen,  Bull.  Amer.  mus.  nat. 
hist.,  Ill,  p.  210,  April  17, 1891)  as  Hesperomys  [=z  Akodon  ]  c€Uiffino»us  Tomes. 

>[n  1894  Merriam  published  a  partial  revision  of  this  group  (Proc.  acad.  nat.  sci. 
Phila.,  1894,  pp.  225-262,  September  24, 1894). 

'The  bushy.tailed  species  {X.  cinerea  and  its  allies)  are  regarded  by  Merriam  (Proc. 
blol.  soc.  Washington,  viii,  p.  112,  July  31,  1893,  and  Proc.  acad.  nat.  sci.  Phila ,  1894. 
p.  242,  September  24, 18(H)  as  forming  the  subgenus  Teotwma  (vray(List  of  the  specimens 
of  mammalia  in  the  British  museum,  p.  117, 1843).  As  the  boundaries  between  this  group 
and  typical  Scotoma  have  not  been  clearly  defined,  no  attempt  is  here  made  to  maintain 
the  distinction. 
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Neotoma  anthonjri  Allen. 

1898.   Neotoma  anthonyi  Allen,  Bull.  Amer.  mus.  nat.  hist., 

X,  p.  151.     April  12,  1898. 
Type  locality.  —  Todos    Santos    Island,   Lower  California, 
Mexico. 

Neotoma  aranacea  Allen. 

1898.    Neotoma  areiiacea  Allex,  Bull.  Amer.  mus.  nat.  hist., 

X,  p.  150.     April  12,  1898. 
Type    locality.  —  San    Jose  del    Cabo,   Lower    California, 
Mexico. 

Neotoma  arisonae  Merriam. 

1898.    Neotoma  arizonae  Merriam,  Proc.  biol.  soc.  Washing- 
ton, viii,  p.  110.     July  31,  1893. 
Type  locality.  —  Keams  Canyon,  Apache  County,  Arizona. 

Neotoma  attwateri  Mearns. 

1897.   Neotoma   attwateri  Mearns,   Proc.  U.   S.   nat.   mus., 

XIX,  p.  721.     July  30,  1897. 
Type  locality.  —  Lacey*s  Ranch,  Turtle  Creek,  Kerr  County, 

Texas. 

Neotoma  baileyi  Merriam. 

1894.    Neotoma  baileyi  Merriam,  Proc.  biol.  soc.  Washington, 

IX,  p.  123.     July  2,  1894. 
Type  locality.  —  Valentine,  Cherry  County,  Nebraska. 

Neotoma  bella  Bangs. 

1H99.   Neotoma  bella  Bangs,  Proc.  New  England  zool.  club, 

I,  p.  66.     July  31,  1899. 
Type  locality.  —  Palm   Springs,  Riverside  County,  Califor- 
nia. 
Neotoma  bryanti  Merriam. 

1887.   Neotoma   bryanti  Mebriam,  Amer.  nat.,  xxi,   p.  191. 

February,  1887. 
Type  locality.  —  Cerros  Island,  Lower  California,  Mexico. 

Neototna  califomica  Price. 

1894.    Neotoma   califomica  Price,  Proc.  Cal.  acad.  sci.,  2d 

ser.,  IV,  p.  154.     May  9,  1894. 
Type  locality.  —  Bear  Valley,  San  Benito  County,  Califor-* 

nia. 
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Regarded  by  Merriam  (Proc.  acad.  nat.  sci.  Phila.,  1894,  p.  247, 
September  24,  1894)  as  identical  with  N',  intermedia, 

Neotoma  campastris  Allen. 

1894.   Neotoma  campestris  Allen,  Bull.  Amer.  raus.  nat.  hist, 

VI,  p.  322.    November  7,  1894. 
Type  locality.  —  Pendennis,  Lane  County,  Kansas. 

*  Neotoma  cinerea  (Ord). 

1815.  Mus  cinereus  Ord,  Guthrie's  geog.,  2d  Amer.  ed.,  ii, 
p.  292. 

1857.   Neotoma  cinerea  Baird,  Mamm.  N.  Amer.,  p.  499. 

1885.  Neotoma  cinerea  True,  Proc.  TJ.  S.  nat.  mus.,  vn 
(1884),  p.  598.    1885. 

Type  locality.  —  Near  Great  Falls,  Cascade  County,  Mon- 
tana. 

Neotoma  cinerea  columbiana  Elliot. 

,        1899.   Neotoma  c[inerea]  columbiana  Elliot,  Field  Columbian 
mus.,  publication  32,  zool.  ser.,  i,  p.  255.     March,  1899. 
Type  locality. —  Ducks,  British  Columbia,  Canada. 

Neotoma  cinerea  dmmmondi  (Richardson) . 

1828.  Myoxus  drununondi  Richardson,  Zool.  joum.,  in, 
p.  517. 

1892.  Neotoma  cinerea  druiamomli  Merriam,  Proc.  biol.  soc. 
Washington,  vii,  p.  25.     April  13,  1892. 

Type  locality.  —  Rocky  Mountains,  British  Columbia,  Can- 
ada, at  about  lat.  57°. 

Neotoma  cinerea  fusca  (True) . 

1894.    Neotoma  occidentalis  fusca  True,  Diagnoses  of  some 

undescribed  wood   rats   (genus    Neotoma)   in   the    national 

museum,  p.  2.     June  27,  1894.    (Reprint:  Proc.  U.  S.  nat. 

mus.,  XVII,  p.  354.     November  15,  1894.) 
1897.    \^Neotoma'\  \lnerea  fmca  Trouessart,  Catal.  mamm., 

pt.  Ill,  p.  544. 
Type  locality.  —  Fort  Umpqua,  Douglas  County,  Oregon. 

Neotoma  cinerea  occidentalis  (Baird) . 

1855.    Neotoma    occidentalis    Baird,    Proc.    acad.    nat.    sci. 

Phila.,  p.  335. 
1891.     Neotoma  cinerea  occidentalis  Merriam,  North  Amer. 

fauna,  no.  5,  p.  58.     July  30,  1891. 
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Type  locality. —  Shoalwater  Bay,  Pacific  County,  Washing- 
ton. 

Neotoma  cinnamomea  Allen. 

1895.     Neotoma  cinnamomea  Allen,  Ball.  Amer.   mus.  nat. 

hist.,  VII,  p.  331.     November  8,  1895. 
Type  locality.  — Kinney  Ranch,  Bitter  Creek,  Sweetwater 
County,  Wyoming. 

Neotoma  oumiilator  Mearns. 

1897.  Neotonui  cumulator  Mearns,  Preliminary  diagnoses  of 
new  mammals  of  the  genera  Sciurus,  Castor,  Neotoma,  and 
Sigmodon,  from  the  Mexican  border  of  the  United  States,  p. 
3.  March  5,  1897.  (Reprint :  Proc.  U.  S.  nat.  mus.,  xx,  p. 
503.     January  19,  1898.) 

Type  locality. —  Old  Fort  Yuma,  San  Diego  County,  Cali- 
fornia. 

Neotoma  desertomm  Merriam. 

1894.  Neotoma  desertomm  Mbbbiam,  Proc.  biol.  soc.  Wash- 
ington, IX,  p.  125.     July  2,  1894. 

Type  locality. —  Furnace  Creek,  Death  Valley,  Inyo  County, 
California. 

Neotoma  desertomm  sola  Merriam. 

1894.     Neotoma  (Usertorum  sola  Merriam,    Proc.    biol.    soc. 

Washington,  ix,  p.  126.     July  2,  1894. 
Type  locality. —  San  Emigdio,  Kern  County,  California. 

Neotoma  fallaz  Merriam. 

1894.     Neotoma  fdllax  Merriam,  Proc.  biol.  soc.  Washington, 

IX,  p.  123.     July  2,  1894. 
Type  locality. —  Gold  Hill,  Boulder  County,  Colorado. 

*  Neotoma  fermginea  Tomes. 

1861.     Neotoma  ferriujinea  Tomes,  Proc.  zool.  soc.   Ivondon, 

p.  282. 
1885.     Neotoma  ferruginea  Trl^e,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  598.     1885. 
Type  locality. —  Dueiias,  Guatemala. 

*  Neotoma  floridana  (Ord). 

1818.  Mus  floridana  Ord,  Bull.  soc.  philom.  Paris,  p.  181. 
December,  1818. 
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1825.     j^[eo(09ft(t]  Jloridana  Say  and  Ord,  Journ.  acad.  nat. 

8ci.  Phila.,  IV,  pt.  ii,  p.  346. 
1885.     Xeotofita  floridana  Trie,  Proc.  U.  S.  nat.    mus.,  vn 

(1884),  p.  598.     1885. 
Typk    locautv. —  St.  John's  River,  Florida;   probably  near 

Jacksonville,  Duval   County  (see  Bangs,  Proc.  Boston  soc. 

nat.  hist.,  xxviii,  p.  184,  March,  1898). 

Neotoma  floridana  rubida  Bangs. 

1898.     Xeotomn  florUlniKi  ritbkhi  BAN(is,  Proc.   Boston   soc. 

nat.  hist.,  xxviii,  p.  185.     March,  1898. 
Typk  locality. —  (xibson,  Terrebonne  Parish,  Louisiana. 

Neotoma  fnlviventer  Merriam. 

1894.     Neotoma  fnUi venter  Mebriam,  Proc.  biol.  soc.  -Wash- 
ington, IX,  p.  121.     July  2,  1894. 
Type  L(hality. —  Toluca  Valley,  State  of  Mexico,  Mexico. 

"^  Neotoma  fnscipes  Baird. 

1857.     Neotoma  fftiivi])€s  Baikd,  Marani.  N.  Amer.,  p.  495.  . 
1885.     NeototiKt  fuscipes  True,    Proc.    U.  S.  nat.   mus.,  vn 
(1884),  p.  598.     18S5. 
•    Type  locality. —  Petaluma,  Sonoma  County,  California. 

Neotoma  fuscipes  aflELnis  Elliot. 

1898.     Neotoma   /ancipes  affinis    Elliot,    Field    Columbian 

mus.,  publication  30,  zool.  ser.,  i,  p.  202.     March,  1898. 
Type  locality. —  Alum  Rock  Park,  Santa  Clara  County,  Cal- 
ifornia. 

Neotoma  fuscipes  amiectens  Elliot. 

1898.     Neotoma  fuscipes  annectefts  Elliot,  Field  Columbian 

mus.,  publication  80,  zool.  ser.,  i,  p.  201.     March,  1898. 
Type  locality. —  Portola,  San  Mateo  County,  California. 

Neotoma  fuscipes  dispar  Merriam. 

1894.     Neotoma  fasripes   dtsjyar  Merriam,  Proc.  biol.    soc. 

Washington,  ix,  p.  124.     July  2,  1894. 
Type  l(k  ality. —  Lone  Pine,   Owens  Valley,  Inyo   County, 

California. 

Neotoma  fuscipes  macrotis  (Thomas) . 

1898.     Netttoma  macrotis  Thomas,  Ann.  and  mag.   nat.  hist., 
6th  sen,  xii,  p.  234.     September,  1893. 
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1894.     Neototna  fuscipes  macrotia  Mkkriam,  Proo.  acad.  nat. 

8ci.  Phila.,  p.  246.     September  25,  1894. 
Type  locality. —  San  Diego,  San  Diego  County,  California. 

Neotoma  fnscipes  simplex  (True). 

1894.     Neotonui  macrotis  simplex  Tri'E,  Diagnoses  of  some 

undesoribed   wood  rats    (genus   Neotoma)   in  the  national 

museum,  p.  2.     June  27,  1864.    (Reprint:  Proc.  U.  S.  nat. 

mus.,  XVII,  p.  354.     November  15,  1894.) 

Type    locality.  —  Old   Fort  Tejon,  in  mountains   south   of 

Kern  Lake,  Kern  County,  California. 

Regarded   by   Merriam   (Proc.    acad.  nat..  sci.   Phila.,   1894,  p. 

246,  September  24,  1894)   as  identical  with  N.  fmcipes  macrotis. 

Neotoma  fnscipeB  etreatori  Merriam. 

1894.     Neotoma  fuscipes  streatori  Mekriam,  Proc.   biol.  soc. 

Washington,  ix,  p.  124.     July  2,  1894. 
Type  locality. —  Carbondale,  Amador  County,  California., 

Neotoma  granger!  Allen. 

1894.     Neotofua  grant feri  Allex,  Bull.  Amer.  mus.  nat.  hist., 

VI,'  p.  324.     November  7,  1894. 
Type  LOCALITY. —  Custer,  Black   Hills,  Custer  County,  South 

Dakota. 

Neotomi  intermedia  Rhoads. 

1894.   Neotoma   intermedia   Rhoads,   Amer.   nat.,  xxviii,  p. 

69.     January,  1894. 
Type   locality.  —  Dulzura,  San  Diego  County,  California. 

Neotoma  intermedia  albigula  (Hartley). 

1894.   Neotoma  albigala  Hartley,    Proc.    Cal.  acad.  sci.,  2d 

ser.,  IV,  p.  157.     May  9,  1894. 
1894.    Neotoma  irUerm^edia  afhif/ulaMERRixM J  Proc,  acad.  nat. 

sci.  Phila.,  p.  248.     September  24,  1894. 
Type  locality.  —  Vicinity  of  Fort  Lowell,  near  Tucson,  Pima 

County,  Arizona. 

Neotoma  intermedia  angnsticeps  Merriam. 

1894.    Neotonui  intermedia  angnsticeps  Merriam,  Proc.  biol. 

soc.  Washington,  ix,  p.  127.     July  2,  1894. 
Type  locality.—  S.  W.  corner  of  Grant  County,  New  Mexico. 
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Neotoma  intermedia  gilva  Rhoads. 

1894.  Neotoma  intermedia  gilva  Rhoads,  Amer.  nat.»  xxviii, 

p.  70.     January,  1894. 
Type  locality. —  Banning,  San  Bernardino  County,  California. 
Regarded  by  Merriam  (Proc.  acad.  nat.  sci.  Phila.,  1894,  p.  247, 
September  24,  1894)  as  identical  with  iV.  intermedia. 

Neotoma  intermedia  melannra  Merriam. 

1894.   Neotoma   intermedia  melanura  Merriam,  Proc.   biol. 

80C.  Washington,  ix,  p.  126.     July  2,  1894. 
Type  locality.  —  Ortiz,  State  of  Sonora,  Mexico. 

Neotoma  latifrons  Merriam. 

1894.   Neotoma  latifrowt  Merriam,  Proc.  biol.  soc.  Washing- 
ton, IX,  p.  121.     July  2,  1894. 
Type  locality.  —  Querendaro,  State  of  Michoacan,  Mexico. 

Neotoma  lepida  Thomas. 

1893.  Neotoma  lepida  Thomas,  Ann.  and  mag.  nat.  hist.,  6th 
ser.,  xri,  p.  235.     September,  1893. 

Type  locality.  —  Williams  Spring,  about  lat.  40°,  long.  113^, 

just  south  of  Champlin  Mts.,  Juab  County,  Utah.     Altitude, 

4558  feet. 

Regarded  by  Merriam  (Proc.  acad.  nat.  sci.  Phila.,  1894,  p.  248, 

September  24,  1894)  as  identical  with  N.  arizonae,  and  by  Miller 

(Proc.  New  England  zool.  club,  i,  p.  66,  July  31,  1899)  as  closely 

related  to  N.  desertorum. 

Neotoma  leuoodon  Merriam. 

1894.  Neotoma  lencodon  Merriam,  Proc.  biol.  soc.  Washing- 
ton, IX,  p.  120.     July  2,  1894. 

Typk  locality.  —  San  Luis  Potosi,  State  of  San  Luis  Potosi, 
Mexico. 

Neotoma  mezicana  Baird. 

1855.  Neotoma  mexicana  Baird,  Proc.  acad.  nat.  sci.  Phila., 
VII,  p,  333.     April,  1855. 

1894.  Neatoma  )ntxicann  Merriam,  Proc.  biol.  soc.  Washing- 
ton, IX,  p.  118.     July  2,  1894. 

Type  locality.  —  Mountains  near  Chihuahua,  State  of  Chi- 
huahua, Mexico. 
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Neotoma  mezicana  bnllata  Merriam, 

1894.     Neotoma  mexicana  huUata  Mebriam,  Proc.  biol.  soc. 

Washington,  ix,  p.  122.     July  2,  1894. 
Type  locality. —  Santa  Catalina  Mountains,  Arizona. 

Neotoma  microptui  Baird. 

1855.   Neotonia  micropus  Baird,  Proc.  acad.  nat.  sci.  Phila., 

p.  333.     April,  1855. 
1891.   Neotoma  micropus  Allen,  Bull.  Amer.  mus.  nat.  hist., 

HI,  p.  282.     June  30,  1891. 
Type   locality. — Charco   Escondido,   State  of  Tamaulipas, 

Mexico. 

Neotoma  micropus  caneacens  Allen. 

1891.   Neotoma  micropus  canescens  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  iii,  p.  285.    June  30,  1891. 
Type  locality.  —  North  Beaver  Creek,  Pan  Handle  of  Okla- 
homa. 
Regarded  by  Merriam  (Proc.  acad.  nat.  sci.  Phila.,  1894,  p.  244, 
September  24,  1894)  as  identical  with  N,  micropus, 

Neotoma  micropus  surberi  Elliot. 

1899.  Neotoma  macropus  (sic)  surberi  Elliot,  Field  Colum- 
bian mus.,  publication  37,  zool.  ser.,  i,  p.  279.     May  9,  1899. 

Type  locality.  —  Canyon  three  miles  west  of  Alva,  Woods 
County,  Oklahoma. 

Neotoma  monochroura  Rhoads. 

1894.     Neotoma  tnouochroura  Rhoads,  Amer.  nat.,  xxviii,  p. 

67.     January,  1894. 
Type  lo<  ality. —  Grant's  Pass,  Josephine  County,  Oregon. 
Regarded  by  Merriam  (Proc.  acad.  nat.  sci.  Phila.,  1894,  p.  246, 
September  24,  1894)  as  identical  with  N.fuscij^s. 

Neotoma  orizabae  Merriam. 

1894.     Neotoma  orizahae  Merriam,  Proc.  biol.  soc.  Washing- 
ton, IX,  p.  122.     July  2,  1894. 
Type  lo(^ality. —  Mt.  Orizaba,  State  of  Puebla,  Mexico. 

Neotoma  orolestes  ^lerriam. 

1894.     Neotoma  orolestes  Merriam,  Proc.  biol.  soc.  Washing- 
ton, IX,  p.  128.     July  2,  1894. 
Type    locality.  —  Saguache    Valley,   twenty   miles  west  of 
Saguache,  Saguache  County,  Colorado. 
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Neotoma  pennsylvanica  Stone. 

1893.     Neotoma  pennsylvanica  Stone,  Proc.   acad.   nat.  sci. 

Phila.,  p.  16.     Februaiy,  1893. 
Type  locality. —  South  Mountain,  Cumberland  County,  Penn- 
sylvania. 
Regarded  by  Rhoads  (Proc.  acad.  nat.  sci.  Phila.,  1894,  pp.  213- 
231)  as  identical  with  the  subfossil  H.  magister  Baird  (Mamm.  N. 
Amer.,  p.  498,  1857)   of  the  Pennsylvania  cave  deposits,  and  by 
Mearns  (Bull.  Amer.  mus.  nat.  hbt.,  x,  pp.  334-335,  September  9, 
1898)  as  a  distinct  species. 

Neotoma  pinetomm  Merriam. 

1893.  Neotoma  )d net orvm  Merriam,  Proc.  biol.  soc.  Wash- 
ington, VIII,  p.  111.     July  31, 1893. 

Type  locality.  — San  Francisco  Mountain,  Coconino  County, 
Arizona. 

Neotoma  mpicola  Allen. 

1894.  Neotoma  rupicola  Allen,  Bull.  Amer.  mus.  nat.  hist., 
VI,  p.  323.     November  7,  1894. 

Type  locality.  —  Corral  Draw,  Pine  River  Indian  Reserva- 
tion, southeastern  base  of  Black  Hills,  South  Dakota.  Alti- 
tude, about  3700  feet. 

Neotoma  sazamans  Osgood. 

1900.     Neotoma  saxamana  OsaooD,  North  Amer.  fauna,  no. 

19,  p.  33.     October  6,  1900. 
Type    locality,  —  Bennett  City,  head  of  Lake  Bennett,  Britr 

ish  Columbia,  Canada. 

Neotoma  sinaloae  Allen. 

1898.     Neotoma  shialoae  Allex,  Bull.  Amer.  mus.  nat.  hist., 

X,  p.  149.     April  12,  1898. 
Type  locality. —  Tatameles,  State  of  Sinaloa,  Mexico. 

Neotoma  splendens  True. 

1894.  Neotoma  splendens  True,  Diagnoses  of  some  unde- 
scribed  wood  rats  (genus  Neotoma)  in  the  national  museum, 
p.  1.  June  27,  1894.  (Reprint:  Proc.  U.  S.  nat.  mus.,  xvii, 
p.  353.     November  15,  1894.) 

Type  locality. —  Maiin  County,  California. 


Digitized  by  VjOOQIC 


MILLER   ANDREHN:  NORTH  AMERICAN  MAMMALS.      109 

Regarded  by  Merriam  (Proc.  acad.  nat.  sci.  Phila.,  1894,  p.  246, 
September  24,  1894)  as  identical  with  N.fuscipes. 

Neotoma  tennicauda  Merriam. 

1892.  Neotoma  te^iuicaiulfi  Merbiam,  Proc.  biol.  soc.  Wash- 
ington, VII,  p.  169.     September  29,  1892. 

Typb  locality. —  North  slope  of  the  Sierra  Nevada  of  Colima, 
State  of  Colima,  Mexico.     Altitude,  12,000  feet. 

Neotoma  torquata  Ward. 

1891.     Neotoma   torquata  Ward,  Amer.   nat.,   xxv,  p.    160. 

February,  1891. 
Type  locality.  —  An  abandoned  tunnel,  between  Tetela  del 

Volcan  and  Zacualpan,  State  of  Morelos,  Mexico. 

Neotoma  venusta  True. 

1894.     Neotoma  venusta    True,    Diagnoses   of  some   unde- 
scribed  wood  rats  (genus  Neotoma)  in  the  national  museum, 
p.  2.     June  27,  1894.     (Reprint:   Proc.  IT.   S.  nat.  mus., 
XVII,  p.  354.     November  15,  1894.) 
Ttpb  locality.  —  Carrizo  Creek,  San  Diego  County,  Califor- 
nia. 
Regarded  by  Merriam  (Proc.  acad.  nat.  sci.  Phila.,  1894,  p.  247, 
September  24,  1894)  as  identical  with  N  intermedia. 


Genus  NISLSONIA  Merriam. 

1897.     Nelsonia  Mebbiam,  Proc.  biol.  soc.  Washington,  xi,  p. 
277.    December  17, 1897.    Type. — Nelsonia  neotomodon  Mebriam. 


Nelsonia  neotomodon  Merriam. 

1897.     Nelsonia  neotomodon  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  278.     December  17,  1H97. 
Type  locality.  —  Mountains  near  Plateado,  State  of  Zacate- 
cas,  Mexico.     Altitude,  8200  feet. 
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Genus  ZZSNOMTS'  Merriam. 

1892.     Xenomys  Merriam,  Proc.  biol.  soc.  Washington,  vn,  p. 
160.     September  29,  1892.     Type. — Xenomys  nelsoni  Merriam. 


Zenomjrs  nelsoni  Merriam. 

1892.  Xenomya  neUoni  Merriam,  Proc.  biol.  soc.  Washing- 
ton, VII,  p.  161.     September  29, 1892. 

Type  locality. —  Hacienda  Magdalena,  between  the  City  of 
Colima  and  Manzanillo,  State  of  Colima,  Mexico. 


Genus  NEOTOMODON  Merriam. 

1898.     Xeotomodon  Merriam,  Proc.  biol.  soc.  Washington,  xn, 
p.  127.     April  30,  1898.     Type. —  Neotomodon  ahtoni  Merriam. 


Neotomodon  alstoni  Merriam. 

1898.     Xeoto)nod(Pti  ahUmi  Merriam,  Proc.  biol.   soc.  Wash- 
ington,' xii,  p.  12?<.     April  30,  1898. 
Type   ijocality.  —  Xahuatzin,  State   of  Michoacan,   Mexico. 
Altitude,  8500  feet. 

Neotomodon  orizabae  Merriam. 

1898.     Neotomodon  orizahae  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  129.     April  30,  1S98. 
Type  locality.  —  Mount  Orizaba,  State  of  Puebla,  Mexico. 
Altitude,  9:)00  feet. 

Neotomodon  peroteHsis  ^lerriam. 

1898.     Xt'otomodon  perotensls  Merriam,  Proc.  biol.  soc.  Wash- 
ington, xn,  p.  129.     April  30,  1S9S. 
Type  LocALirY.  —  Cofre  de  Perote,  State  of  Vera  Cruz,  Mex- 
ico.    Altitude,  9^00  feet. 
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Genus  HODOMTS  Merriam. 

1894.     Hodomya  Msbriam,  Proc.  acad.  nat.  sci.  Phila.,  p.  232. 
September  24,  1894.     Type. —  Neotoma  alleni  Merriam. 


BodomjB  alleni  (Merriam) . 

1892.     Neotoma  alleni  Merriam,  Proc.  biol.  soc.  Washington, 

VII,  p.  168.     September  29,  1892. 
1894.     Jfodomys  alleni  Merriam^  Ftoc,  acad.  nat.  sci.  Phila., 

p.  235.     September  24, 1894. 
Type  locality.  —  Manzanillo,  State  of  Colima,  Mexico. 

Hodomjrs  vetulns  Merriam. 

1894.     Hodomys  vetidiis  Mekrixm^  Proc.  acad.  nat.  sci.  Phila., 

p.  236.     September  24,  1894. 
Type  locality. —  Tebuacan,  State  of  Puebla,  Mexico. 


Subfamily  Microtinae.^ 


Genus  PHENACOM7S  Merriam.^ 

1889.     Phenacomys  Merriam,  North  Amer.  fauna,  no.  2,  p.  28. 
October  30,  1889.     Type. —  Phenacomys  intermedins  Merriam. 


Phenacomjrs  intermedins  Merriam. 

1 889.     Phenacomys  intermedins  Merriam,  North  Amer.  fauna, 

no.  2,  p.  32.     October  30,  1889. 
Type  locality. —  Basaltic  plateau  about  twenty  miles  N.  N.  W. 
of  Kamloops,  British  Columbia,  Canada.    Altitude,  5500  feet. 

Phenacomjrs  orophilns  Merriam. 

1891.     Phenacomys  orophllKS  Merriam,  North  Amer.  fauna, 
no.  5,  p.  65.     July  30,  1891. 

1  (;«nera  and  subgenera  revised  by  Miller,  Nurth  Amer.  fauna,  no.  12.  July  23, 1896. 
«  Revised  by  Miller,  Proc.  biol.  soc.  Wasbington,  xi,  pp.  77-«7.    April  21,  1897. 
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Type  locality. —  Salmon  River  Moontaiiis,  Idaho  (near  head 
of  Timber  Creek).     Altitude,  10,500  feet. 

Phenacomjrs  olympicns  Elliot. 

1899.     Phenacomya  olympiciis  Elliot,  Field  Columbian  mug., 

publication  80,  zool.  ser.,  i,  p.  225.     February  1,  1899. 
Type   locality. —  Happy    Lake,    Olympic    Mountains,   Clal- 
lam   County,  Washington.     Altitude,  5000  feet. 

Phenacomjrs  preblei  Merriam. 

1897.  Plmnacomys  prehUi  Merbiam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  45.     March  16,  1897. 

Type  locality.  —  Twin  Peak,  near  Long's  Peak,  Boulder 
County,  Colorado.     Altitude,  9000  feet. 

Phenacomjrs  constablei  Allen. 

1899.  Phemicoinys  constiiblei  Allen,  Bull.  Amer.  mus.  nat, 
hist.,  xn,  p.  4.     March  4, 1899. 

Type  locality.  —  Telegraph  Creek,  Yukon,  Canada. 

Phenacomjrs  latimaniis  Merriam. 

1889.     Phefuicomys  Uitimamis  Mekkiam,  North  Amer.  fauna, 

no.  2,  p.  34.     October  30,  1889. 
Type  lo<'ality.  —  Fort  Chimo,  Ungava,  Labrador. 

Phenacomjrs  celatns  Merriam. 

1889.  Phetiacomys  celatiis  Merriam,  North  Amer.  fauna,  no. 
2,  p.  33.     October  30,  1889. 

Type  locality.  —  Godbout,  Quebec,  Canada. 
The  name  ungava  Merriam  (North  Amer.  fauna,  no.  2,  p.  35, 
October  30,  1889;  type  locality.  Fort  Chimo,  Ungava,  Labrador) 
was  adopted  for  this  species  by  Miller  (Proc.  biol.  soc.  Washington, 
XI,  p.  84,  April  21,  1897). 

phenacomys  celatns  crassns  Bangs. 

1900.  Phenacomy8  celaUis  crassus  Bangs,  Proc.  New  Eng- 
land zool.  club,  II,  p.  39.     September  20,  1900. 

Type  locality.  —  Rigoulette,  Hamilton  Inlet,  Labrador. 

Phenacomys  longicaudns  True. 

1890.  Pheuacomys  lonyicaudus  True,  Proc.  U.  S.  nat.  mus., 
XIII,  p.  303.     November  15,  1890. 

Type  locality.  — Marshfield,  Coos  County,  Oregon. 
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Genus  EVOTOBATS  Coues.^ 

1874.     Evototnys  Coues,   Proc.   aead.  nat.  sci.  Phila.,  p.  186. 
December  15,  1874.     Type. —  Mus  rutilus  Pallas. 


Bvotomjrs  catiriniis  Bailey.  ' 

1898.  Ecotomys  canrinus  Bailey,  Proc.  biol.  soc.  Washing- 
ton, XII,  p.  21.     January  27,  1898. 

Type  locality. —  Lund,  east  shore  of  Malaspina  Inlet,  British 
Columbia,  Canada. 

Bvotomjrs  wrangdli  Bailey. 

1897.  Evotomys  wrangdi  Bailey,  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  120.     May  13,  1897. 

Type  locality. —  Wrangel,  Wrangel  Island,  Alaska. 

Bvotomjrs  dawsoni  MerHam. 

1888.     Ei}otoniy8   dciicsoni    Merriam,    Araer.    nat.,  xxii,  p. 

65a.    July,  1888. 
Type  locality.  —  Finlayson  River,  a  northern  source  of  the 

Liard  River,  lat.  61°  30'  N.,  long.  129°  30'  W.,   Yukon, 

Canada.     Altitude,  3000  feet. 

*  Evotomjrs  alascensis  Miller. 

1885.  Evotomys  rutilus  True,  Proc.  U.  S.  nat.  mus.,  vn 
(1884),  p.  596.     1885. 

1898.  Evotomys  alascensis  Miller,  Proc.  acad.  nat.  sci. 
Phila.,  p.  364.     October  15,  1898. 

Type  locality. —  St.  Michaels,  Norton  Sound,  Alaska. 
Regarded  by  Osgood  (North  Amer.  fauna,  no.  19,  p.  35,  October 
6, 1900)  as  a  form  of  E.  dawsoni, 

Evotomjrs  orca  Merriam. 

1900.     Evotomys  orca  Merriam,  Proc.  Washington  acad.  sci., 

n,  p.  24.     March  14,  1900. 
Type  locality. —  Orca,  Prince  William  Sound,  Alaska. 

♦  Evotomys  gapperi  (Vigors) . 

1830.     Arvicola  gapperi  VniORS,  Zool.  journ.,  v,  p.  204. 

1  Revised  by  Bailey,  Froc.  biol.  soc.  Washington,  xi,  pp.  113-138.    May  13, 1897. 
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1885.     Evotomys  rutilas  gapperi  True,  Proc.  U.  S.  nat.  mas., 

VII  (1884),  p.  596.  1885. 
1891.     E\voto7ny8]  yapperi  Merriam,  North  Amer.  fauna,  no. 

5,  p.  119.  July  30,  1891. 
Type  locality.  —  Vicinity  of  Lake  Simcoe,  Ontario,  Canada. 

Evotomys  gapperi  ochracens  Miller. 

1894.     Evotomys   yapperi   ochracens  Miller,   Proc.  Boston 

soc.  nat.  hist.,  xxvi,  p.  193.     March  24,  1894. 
Type  locality.— Mount    Washington,   Coos    County,   New 

Hampshire.     Altitude,  5500  feet. 

Xivotomys  gapperi  rhoadsi  Stone. 

1893.  Evotoitiys  yapjHfri  rhofulsi  Stone,  Amer.  nat.,  xxvii, 
p.  55.     January,  1898. 

Type  locality. —  May's  Landing,  Atlantic  County,  New  Jer- 
sey. 
Regarded  by  Miller  (Bull.  N.  Y.  state  mus.,  viii,  p.  Ill,  Novem- 
ber 21,  1900)  as  a  distinct  species. 

livotomjrs  gapperi  loringi  Bailey. 

1897.     Evotomys  yapperi  lorinyi    Bailey,  Proc.    biol.  soc. 

Washington,  xi,  p.  125.     May  13,  1897. 
Type  locality.  —  Portland,  Traill  County,  North  Dakota. 

Xivotomjrs  gapperi  galei  (Merriam). 

1890.  Ecototays  yahi  Merriam,  North  Amer.  fauna,  no.  4, 
p.  23.     October  8,  1890. 

1897.  Evotomys  yapperi  yalei  Bailey,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  126.     May  13,  1897. 

Type  locality.  — Ward,  Boulder  County,  Colorado.  Altitude 
9500  feet. 

livotomys  gapperi  saturatus  Rhoads. 

1894.  Evotomys  yapperi  saturatus  Rhoads,  Proc.  acad.  nat. 
sci.  Phila.,  p.  284.     October  23,  1894. 

Type  LOCALITY. — Nelson,  British  Columbia,  Canada,  on  the 
Kootenay  River,  thirty  miles  north  of  the  northern  boundary 
of  Washington. 

Jivotomys  brevicaudus  (Merriam) . 

1891.  Evotomys  yapperi  brevicaudus  Merriam,  North  Amer. 
fauna,  no.  5,  p.  119.    July  30,  1891. 
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1897.  EDOtomys  bremmudiis  Bailey,  Proc.  bioL  soc.  Wash- 
ington, XI,  p.  129.     May  13,  1897. 

Type  locality. —  Three  miles  north  of  Custer,  Black  Hills, 
Custer  County,  Sojith  Dakota.     Altitude,  about  6000  feet. 

Evotomjrs  carolinensis  Merriam. 

1888.     Evotomys  caroUnensia  Merriam,   Amer.   journ.    sci., 

3d.  ser.,  xxxvi,  p.  460.     December,  1888. 
Type  locality. —  Roan   Mountain,  Mitchell   County,   North 
Carolina.     Altitude,  6000  feet. 

Evotomjrs  angava  Bailey. 

1897.     Evotomys  ungava  Bailey,  Proc.  biol.  soc.  Washington, 

XI,  p.  130.    May  13,1897. 
Type  locality.  —  Fort  Chimo,  Ungava,  Labrador. 

Evotomys  idahoensis  Merriam. 

1891.     Evotomys  idahoensis  Merriam,  North    Amer.   fauna, 

no.  5,  p.  66.  July  30,  1891. 
Type  locality.  —  Sawtooth   (or  x\lturas)  Lake,  east  base  of 

Sawtooth  Mountains,  Idaho.     Altitude,  7200  feet. 

Evotomys  mazama  Merriam. 

1897.  Evotomys  mazanui  Merriam,  Proc.  biol.  soc.  Washing- 
ton, xi,  p.  71.     April  21, 1897. 

Type  locality. —  Crater  Lake,  Mt.  Mazama,  Klamath  County, 
Oregon.     Altitude,  7000  feet. 

Evotomjrs  obscurus  Merriam. 

1897.     Evotomys  obscurus  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  72.     April  21,  1897. 
Type  locality. —  Prospect,  Upper  Rogue  River  Valley,  Jack- 
son County,  Oregon.     Altitude,  about  2600  feet. 

Evotomys  calif omicns  Merriam. 

1890.     Evotomys  caUfornicus  Merriam,  North  Amer.  fauna, 

no.  4,  p.  26.     October  8,  1890. 
Type  locality.  —  Eureka,  Humboldt  County,  California. 

Evotomjrs  occidentalis  Merriam. 

1890.     Evotomys  occid^ntalis  Merriam,  North  Amer.  fauna, 

no.  4,  p.  25.     October  8,  1890. 
Type  locality. —  Aberdeen,  Chehalis  County,  Washington. 
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BvotomjB  nivaritui  Bailey. 

1897.     Evotomys  nivariua  Bailey,  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  136.     May  13,  1897. 
Type  locality. —  Northwest  slope » of  Mt.   Ellinor,  Olympic 
Mountains,  Washington.    Altitude,  4000  feet. 

Xivotomys  protetui  Bangs. 

1897.     Evotomys  proteua  Bangs,  Proc.  biol.  soc.  Washington, 

XI,  p.  137.     May  13,  1897. 
Type   locality. —  Hamilton  Inlet,  Labrador. 


Genus  MICROTUS'  Schrank. 

1798.  Microtus  Schrank,  Fauna  Boica,  i,  Iste  Abth.,  p.  72. 
Type. —  Microtus  terrestris  Schrx^k  =  Mas  arvalis  Fxli.xs  (hj 
elimination). 


Subgenus  Micbotus  Schrank. 

*  Microtus  borealis  (Richardson). 

1828.     Arvicola  borealis  Richardson,  Zool.  journ.,  ni,p.  517. 
1885.     Arvicola  riparius  borecUis  True,  Proc.  U.  S.  nat.  mus., 

vn  (1884),  p.  597.     1885.     (Part.) 
1897.     [3ficrotu8]  borealis  Trouessart,   Catal.  mamm.,  pt. 

ni,  p.  563. 
Type  locality.  —  Great  Bear  Lake,  Mackenzie,  Canada. 
Regarded  as  a  distinct  species  by  Rhoads  (Proc.  acad.  nat.  sci. 
Phila.,  1894,   p.    286,   October  23,  1894),  but  not  mentioned  by 
Bailey. 

*  Microtus  pennsylvanicns  (Ord). 

1815.       Mus   pennsyloauica    Ord,   Guthrie's  geography,   2d 

Amer.  ed.,  ii,  p.  292. 
1885.     Arvicola  ripariics  riparitts  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  597.     18S5.     (Part.) 

*  Revised  by  Bailey,  North  Amer.  fauna,  no.  17.     June  6, 1900. 
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1895.  Jf[icrotu^]  pennsj/lvanicu 8  RnoADs^  Amer.  nat.,  xxiz, 
p.  940.     October,  1895. 

Type  locality. —  Meadows  below  Philadelphia,  Pennsylvania. 

MicrotuB  pexmsylvaniciis  nigrans  Rhoads. 

1897.  Microtiis jya^msylvanicKs  nigrans  Rhoads,  Proc.  acad. 
nat.  sci.  Phila.,  p.  307.     June  18,  1897. 

Type  locality. —  Currituck,  Currituck  County,  North  Caro- 
lina. 

Microtos  pexmsylvanictui  acadictui  Bangs. 

1897.     Microtus pennsylvanicHs  acadicus  Bangs,  Amer.  nat., 

XXXI,  p.  239.     March,  1897. 
Type  locality.  —  Digby,  Nova  Scotia. 

Microtos  pennsylvanicns  modestns  (Baird). 

1857.     Arvicola  modesta  Baird,  Mamm.  N.  Amer.,  p.  535. 
1900.     Microtus    pennsylvanicns    modestiis   Bailey,    North 

Amer.  fauna,  no.  17.     June  6,  1900. 
Type  locality.  —  Cochitopa    ("  Sawatch  ")    Pass,   Saguache 

County,  Colorado. 

Microtus  pennsylvanicns  f ontigenns  (Bangs) . 

1896.  Microtus  fontigenus  Bangs,  Proc.  biol.  soc.  Washing- 
ton, X,  p.  48.     March  9,  1896. 

1897.  Microtus  pennsylvanicns  f ontigenns  Miller,  Proc. 
Boston  soc.  nat.  hist.,  xxviii,  p.  14.     April  30,  1897. 

Type  locality. —  Lake  Edward,  Quebec,  Canada. 

Microtus  pennsylvanicns  labradorins  Bailey. 

1898.  Microtus  penyisylvanicus  labradorius  Bailey,  Proc. 
biol.  soc.  Washington,  xii,  p.  88.     April  30,  1898. 

Type  locality.  —  Fort  Chimo,  Ungava,  Labrador. 

Microtus  drummondii  (Audubon  and  Bachman) . 

1854.  Arvicola  drummondii  Audubon  and  Bachman,  Quad. 
N.  Amer.,  iii,  p.  166. 

1894.  Arvicola  {Xynomes)  drummondi  Rhoads,  Proc.  acad. 
nat.  sci.  Phila.,  p.  287.     October  23,  1894. 

1897.  [Microtus]  drummondi  Tbouessart,  Catal.  mamm., 
pt.  Ill,  p.  563. 

Type  locality.  —  "  Valleys  of  the  Rocky  Mountains '' ;  prob- 
ably in  the  vicinity  of  Jasper  House,  Alberta,  Canada. 
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BvotomjB  nivaritui  Bailey. 

1897.     Evotomys  nivarius  Bailey,  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  136.    May  13,  1897. 
Type  locality. —  Northwest  slope » of  Mt.   Ellinor,  Olympic 
Mountains,  Washington.     Altitude,  4000  feet. 

Evotomys  protatui  Bangs. 

1897.     JEvotomya  proteus  Bangs,  Proc.  biol.  soc.  Washington, 

XI,  p.  137.     May  13,  1897. 
Type   locality. —  Hamilton  Inlet,  Labrador. 


Genus  MICROTUS'  Schrank. 

1798.  Microtua  Schrank,  Fauna  Boica,  i,  Iste  Abth.,  p.  72. 
Type. —  Microtus  terreatris  Schrank  =  Mus  arvaJis  Pallas  (by 
elimination). 


Subgenus  Microtus  Schrank. 


* Microtns  borealis  (Richardson). 

1828.     Arvicola  borealis  Richardson,  Zool.  journ.,  ni,p.  517. 
1885.     Arvicola  ripariua  borealis  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  597.     1885.     (Part.) 
1897.     [Microtus]  borealis  Trouessart,   Catal.  mamm.,  pt. 

ni,  p.  563. 
Type  locality.  —  Great  Bear  Lake,  Mackenzie,  Canada. 
Regarded  as  a  distinct  species  by  Rhoads  (Proc.  acad.  nat.  sci. 
Phila.,  1894,   p.    286,   October  23,  1894),  but  not  mentioned   by 
Bailey. 

*  Microtus  pennsylvanicns  (Ord). 

1815.       Mus  pennsylvanica    Ord,   Guthrie's  geography,    2d 

Amer.  ed.,  ii,  p.  292. 
1885.     Arvicola  riparius  riparius  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  597.     1885.     (Part.) 

1  Revised  by  Bailey,  North  Amer.  fauna,  no.  17.     June  6, 1900. 
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1895.  M[tcrotm]  pennsi/lvaniciis  KhoadSj  Amer.  nat.,  xxix, 
p.  940.     October,  1895. 

Type  locality. —  Meadows  below  Philadelphia,  PennsjlYania. 

Microtos  pexmsylvaniciis  nigrans  Rhoads. 

1897.  Microtm pennsi/lvanicffs  iiigrans  Rhoads,  Proc.  acad. 
nat.  sci.  Phila.,  p.  307.     June  18,  1897. 

Type  locality. —  Currituck,  Currituck  County,  North  Caro- 
lina. 

Microtos  pennsylvanicns  acadictui  Bangs. 

1897.     Microtus pennsylvcuiicua  acadicus  Bangs,  Amer.  nat., 

XXXI,  p.  239.     March,  1897. 
Type  locality.  —  Digby,  Xova  Scotia. 

Microtos  pexmsylvanicos  modestos  (Baird). 

1857.     Arvicola  modesta  Baird,  Mamm.  N.  Amer.,  p.  535. 
1900.     Microtiis    pennaylvanicKS    modestus   Bailey,    North 

Amer.  fauna,  no.  17.     June  6,  1900. 
Type  locality.  —  Cochitopa    ("  Sawatch  ")    Pass,   Saguache 

County,  Colorado. 

Microtos  pennsylvanicos  f ontigenos  (Bangs) . 

1896.  Microtus  fontigetms  Bangs,  Proc.  biol.  soc.  Washing- 
ton, X,  p.  48.     March  9,  1896. 

1897.  Mtcrotus  pennsylvanicua  fontigenus  Miller,  Proc. 
Boston  soc.  nat.  hist.,  xxviii,  p.  14.     April  30,  1897. 

Type  locality. —  Lake  Edward,  Quebec,  Canada. 

Microtos  pennsylvanicos  labradorios  Bailey. 

1898.  Mtcrotus  pennsylvanicu^  labradorius  Bailey,  Proc. 
biol.  soc.  Washington,  xii,  p.  88.     April  30,  1898. 

Type  locality.  —  Fort  Chimo,  Ungava,  Labrador. 

Microtos  drommondii  (Audubon  and  Bachman) . 

1854.  Arvicola  drummondii  Audubon  and  Bachman,  Quad. 
N.  Amer.,  in,  p.  166. 

1894.  Arvicola  {Nynomes)  drummondi  Rhoads,  Proc.  acad. 
nat.  sci.  Phila.,  p.  287.     October  23,  1894. 

1897.  [Microtua]  drummoyidi  Trouessart,  Catal.  mamm., 
pt.  Ill,  p.  563. 

Type  locality.  —  "  Valleys  of  the  Rocky  Mountains  "  ;  prob- 
ably in  the  vicinity  of  Jasper  House,  Alberta,  Canada. 
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Microtns  aztactui  (Allen) . 

1893.  Arvicola  {Mynomes)  aztecus  Allen,  Bull.  Amer.  mus. 
nat.  hist.,  v,  p.  73.     April  28, 1893. 

1897.  [^Microtus']  aztecus  Trouessart,  Catal.  mamm.,  pt.  m, 
p.  562. 

Type    locality. —  Aztec,   San  Jaan   County,   New   Mexico. 
Altitude,  5900  feet. 

Microtns  enizns  Bangs. 

1896.     Microtus  enixus   Bangs,  Amer.  nat.,  xxx,   p.    1051. 

December  5,  1896. 
Type  locality. —  Hamilton  Inlet,  Labrador. 

Microtns  terraenovae  (Bangs ) . 

1894.  Arvicola  terraenovas  Bangs,  Proc.  biol.  soc.  Washing- 
ton, IX,  p.  129.     July  27,  1894. 

1896.     M[icrotus\  terraenovae  Miller,  North  Amer.  fauna, 

no.  12,  p.  66.     July  23,  1896. 
Type  locaijty. —  Codroy,  Newfoundland. 

Microtns  breweri  (Baird) . 

1857.     Arvicola  breiceri  Baird,  Mamm.  N.  Amer.,  p.  525. 

1896.  Microtus  breiceri  ^liLi^v^VLy  Proc.  Boston  soc.  nat.  hist., 
xxvii,  p.  83.    June,  1896. 

Type  locality. —  Muskeget  Island,  off  Nantucket,  Massachu- 
setts. 

Microtns  nesophilns  Bailey. 

1898.  Microtus  insidaris  Bailey,  Proc.  biol.  soa  Washington, 
xii,  p.  86.     April  30,  1897  (not  of  Nibson). 

1898.     Microtus  ?iesophilus  Bailey,  Science,  n.  s.,  viii,  p.  783. 

December  2,  1898. 
Type  locality. —  Great  Gull  Island,  off  eastern  extremity  of 

Long  Island,  Suffolk  County,  New  York. 

Microtns  montanns  ( Peale ) . 

1848.     Arvicola   montana   Peale,   if.    S.   explor.    exp.,  vra, 
mamm.  and  ornith.,  p.  44. 

1897.  [Microtus"]  montanus  Trouessart,  Catal.  mamm.,  pt 
III,  p.  563. 

Type  locality. —  Headwaters  of  the  Sacramento  River,  near 
Mount  Shasta,  Siskiyou  County,  California. 
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Microtns  montantui  arizonensis  Bailey. 

1898.     Microtus  monUmas  arizonefisis  Bailey,  Proc.  biol.  soc. 

Washington,  xii,  p.  88.     April  30, 1898. 
Type  locality. —  Springerville,  Apache  County,  Arizona. 

Microtns  montanns  rivularis  (Bailey). 

1898.     Microtu8  nevadensis  rivularis  Bailey,  Proc.  biol.  soc. 

Washington,  xii,  p.  87.     April  30,  1898. 
1900.     Microtns  nwntanm  rividaris   Bailey,    North   Amer. 

fauna,  no.  17,  p.  29.     June  6,  1900. 
Type  locality. —  St.  George,  Washington  County,  Utah. 

Microtns  nanns  (Merriam). 

1891.    Arvicola    (Jfi/nomes)    nanu^  Merriam,  North  Amer. 
fauna,  no.  5,  p.  63.     July  30,  1891. 

1897.  Jltcrotfis  nantis  Miller,  Proc.  biol.  soc.  Washington, 
XI,  p.  67.     April  21,  1897. 

Type   locality. —  Pahsimeroi   Mountains,    Idaho.     Altitude, 
9350  feet. 

BCicrotns  nanns  canescens  Bailey. 

1898.  Microtns   nwiics   canescens   Bailey,    Proc.   biol.    soc. 
Washington,  xii,  p.  87.     xVpril  30,  1898. 

Type  locality.  — Conconully,  Okanogan  County,  Washington. 

BCicrotns  canicandns  Miller. 

1897.  Microtns  canicandns  Miller,  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  67.     April  21, 1897. 

Type  locality. —  McCoy,   Willamette  Valley,  Polk   County, 
Oregon. 

Microttis  dntcheri  Bailey. 

1898.  Microtns  dntcheri  Bailey,  Proc.  biol.   soc.  Washing- 
ton, XII,  p.  85.     April  30,  1898. 

Type   locality.  —  Big   Cottonwood   Meadows,   near   Mount 
Whitney,  Tulare  County,  California.     Altitude,  10,000  feet. 

Microtns  nevadensis  Bailey. 

1898.     Microtns  nevadensis  Bailey,  Proc.  biol.  soc.  Washing- 
ton, XII,  p.  86.     April  30,  1898. 
Type  locality.  —  Ash  Meadows,  Nye  County,  Nevada. 
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MicrotuB  califomictui  (Peale) . 

1848.  Arvicola  califomica  Peale,  TJ.  S.  explor.  exp.,  vm, 
mamm.  and  ornith.,  p.  46. 

1897.  \^Microtus\  ccUifornxcus  Trouessart,  Catal.  mamm., 
pt.  Ill,  p.  563. 

Type  locality. — Vicinity  of  San  Francisco  Bay,  California. 

MicrotuB  californicus  vallicola  Bailey. 

1898.  3Iicrotu8  californicus  vallicola  Bailey,  Proc.  biol.  soc. 
Washington,  xii,  p.  89.     April  30,  1898. 

Type  locality.  —  Lone  Pine,  Inyo  County,  California. 

MicrotuB  californicus  constrictoB  Bailey. 

1900.  Microtus  californicus  constrictus  Bailey,  North  Amer. 
fauna,  no.  17,  p.  36.     June  6,  1900. 

Type  locality.  —  Cape  Mendocino,  Humboldt  County,  Cali- 
fornia. 

Microtns  edax  (Le  Conte). 

1853.  Arvicola  ed^xx  Le  Coxte,  Proc.  acad.  nat.  sci.  Phila., 
VI,  p.  405. 

1896.  Microtus  edax  Allen,  Bull.  Amer.  mus.  nat.  hist.,  vm, 
p.  268.     December  4,  1896. 

Type  locality. —  California,  south  of  San  Francisco. 

Microtns  BCirpensiB  Bailey. 

1900.     Microtus  scirpensis  Bailey,  North  Amer.  fauna,  no. 

l7,p.  38.     June  6,  1900. 
Type  locality.  —  Amargosa  River,  near  Nevada  line,  Inyo 
County,  California. 

MicrotuB  operarius  (Nelson). 

1893.  Arvicola  operarius  Nelson,  Proc.  biol.  soc.  Washing- 
ton, viii,  p.  139.     December  28,  1893. 

1897.  [3[icrotus'\  operarius  Trouessart,  Catal.  mamm.,  pt. 
Ill,  p.  564. 

Type  locality.  —  St.  Michaels,  Norton  Sound,  Alaska. 

MicrotuB  macfarlani  Merriam. 

1900.     Microtus    macfarlani    Merriam,    Proc.    Washington 

acad.  sci.,  ii,  p.  24.     March  14,  1900. 
Type  locality. —  Fort  Anderson,  Anderson  River,  Macken- 
zie, Canada. 
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MicrotQs  yakutatensis  Merriam. 

1900.     Microtus  yakutatensis   Merriam,   Proc.   Washington 

acad.  sci.,  ii,  p.  22.     March  14,  1900. 
Type  locality. —  North  shore  of  Yakutat  Bay,  Alaska. 

Microtns  kadiacensis  Merriam. 

1897.     Microtus  kadiacensis  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  222.     July  15,  1897. 
Type  locality. —  Kadiak  Island,  Alaska. 

Microtus  analascensis  >[erriam. 

1897.     Microtus  unalascensis  3Ierriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  222.     July  15,  1897. 
Type  locality. — Unalaska,  Alaska. 

Microtiis  unalascensis  popofensis  Merriam. 

1900.     Microtus    tinaUiscensis   popofensis   Merriam,     Proc. 

Washington  acad.  sci.,  ii,  p.  22.     March  14,  1900. 
Type  locality. —  Popof  Island,  Shuraagin  Islands,  Alaska. 

Microtus  sitkensis  Merriam. 

1897.     Microtus  sitkensis  Merriam,  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  221.    July  15,  1897. 
Type  locality. —  Sitka,  Alaska. 

Microtus  innuitus  Merriam. 

1900.     Microtus  innuitus  Merriam,  Proc.   Washington  acad. 

sci.,  II,  p.  21.     March  14,  1900.   . 
Type  locality. —  St.  Lawrence  Island,  Bering  Sea,  Alaska. 

Microtus  abbreyiatus  Miller. 

1899.  Microtus  abhreviatus  Miller,  Proc.  biol.  soc.  Washing- 
ton, XIII,  p.  13.     January  31,  1899. 

Type  locality. —  Hall  Island,  Bering  Sea,  Alaska. 

Microtus  abbreyiatus  fisheri  Merriam. 

1900.  Microtus  ahhreviatus fisheri  Merriam,  Proc.  Washing- 
ton acad.  sci.,  ii,  p.  23.     March  14,  1900. 

Type  locality. —  St.  3Iatthew  Island,  Bering  Sea,  Alaska. 

*  Microtus  townsandii  (Bachman) . 

1839.     Arvicola  townsendii  Bachman,   Journ.  acad.  nat.  sci. 
Phila.,  vni,  pt.  i,  p.  60. 
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1885.  Arvicokt  townsendi  True,  Proc.  U.  S.  nat.  mas.,  vn 
(1884),  p.  597.     1885.     (Part.) 

1896.  j\I[icroUi8]  townsendi  Miller,  North  Amer.  fauna,  no. 
12,  p.  66.     July  22, 1896. 

Type  locality.  —  Columbia  River;  according  to  Bailey 
(North  Amer^  fauna,  no.  17,  p.  46,  June  6, 1900),  near  mouth 
of  Willamette,  on  or  near  Wappatoo  (or  Sauvie)  Island. 

MicrotuB  tetramems  (Rhoads) . 

1894.  Arvicola.  ( Tetramerodon)  tetramerics  Rhoads,  Proc. 
acad.  nat.  sci.  Phila.,  p.  283.     October  23,  1894. 

1900.     Microtics  tetramerua  Bailey,  North  Amer.  fauna,  no. 

17,  p.  47.     June  6,  1900. 
Type   locality.  —  Beacon    Hill   Park,   Victoria,   Vancouver 

Island,  British  Colimibia,  Canada. 

MicrotuB  longicaudns  (Merriam). 

1888.  Arvicola  {My names)  longicaudiis  Merriam,  Amer. 
nat.,  xxii,  p.  934.     October,  1888. 

1895.  MicrotuB  {Mynomes)  longicaicdus  Allen,  Bull.  Amer. 
raus.  nat.  hist.,  vii,  p.  266.     August  21,  1895. 

Type  locality.  —  Custer,  Black  Hills,  Custer  County,  South 
Dakota.     Altitude,  5500  feet. 

Microtos  mordax  (Merriam). 

1891.  Arvicola  {Mynomes)  mordax  Merriam,  North  Amer. 
fauna,  no.  5,  p.  61.     July  30,  1891. 

1897.  \Microtus\  mordax  Trouessart,  Catal.  mamm.,  pt.  in, 
p.  564. 

Type  locality.  —  Sawtooth  (or  Alturas)  Lake,  east  base  of 
Sawtooth  Mountains,  Idaho.     Altitude,  7200  feet. 

Microtns  macmrus  MeiTiam. 

1898.  Microtus  macrurus  Merriam,  Proc.  acad.  nat.  sci. 
Phila.,  p.  353.     October  4,  1898. 

Type  locality.  —  Lake  Cushman,  Olympic  Mountains,  Wash- 
ington . 

Microtos  angusticeps  Bailey. 

1898.  Microtias  angusticeps  Bailey,  Proc.  biol.  soc.  Wash- 
ington,  xii,  p.  86.     April  30,  1898. 

Type  locality.  —  Crescent  City,  Del  Norte  County,  Califor- 
nia. 
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Microtns  alticola  (IVIerriam) . 

1890.     Armcola  (Mt/nomes)  alticolus  Merbiam,  North  Amer. 

fauna,  no.  3,  p.  67.     September  11,  1890. 
1895.     Jltcrotus  alticolus  Allen,  Bull.  Araer.  mus.  nat.  hist., 

VII,  p.  219.     June  29,  1895. 
Type   locality.— Little   Spring,    San    Francisco   Mountain, 

Coconino  County,  Arizona.     Altitude,  8200  feet. 

BCicrotns  alticola  leucophaens  (Allen) . 

1894.  Arvicola  leucophaens  Allen,  Bull.  Amer.  mus.  nat. 
hist.,  VI,  p.  320.     November  7,  1894. 

1900.  Microtus  alticolus  leucophaeus  Bailey,  North  Amer. 
fauna,  no.  17,  p.  53.    June  6,  1900. 

Type  locality.  —  Graham  Mountains,  Graham  County,  Ari- 
zona. 

*  MicrotnB  mexicanns  (Saussure). 

1861.     Armcola  {Hemiotomys)  mexicanus  Saussure,  Revue 

et  magasin  cie  zoologie,  2d  ser.,  xiii,  p.  3.     January,  1861. 
1885.   Armcola   mexicanus  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  597.     1885. 

1897.  l^yiicrotus']  mexicanus  Trouessart,  Catal.  mamm.,  pt. 
Ill,  p.  564. 

Type  locality.  —  Mount  Orizaba,  State  of  Puebla,  Mexico. 

Microtas  mexicanus  phaens  (Merriam). 

1892.  Arvicokt  phaeus  Merriam,  Proc.  biol.  .soc.  Washing- 
ton, VII,  p.  171.     September  29,  1892. 

1900.  Microtus  ynexicanus  phaeus  Bailey,  North  Amer. 
fauna,  no.  17,  p.  54.     June  6,  1900. 

Type  locality.  —  North  slope  of  Sierra  Nevada  de  Colima, 
State  of  Jalisco,  Mexico.     Altitude,  10,000  feet. 

Microtus  fulviventar  Merriam. 

1898.  Microtus  fidmventer  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  106.     April  30,  1898. 

Type  locality.  —  Cerro  San  Felipe,  State  of  Oaxaca,  Mexico. 
Altitude,  10,200  feet. 

Microtus  mogollouensis  (Mearns). 

1890.  Armcola  mogollonensis  Mearns,  Bull.  Amer.  mus.  nat. 
hist.,  II,  p.  283.     February  21,  1890. 
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1896.  M[icrotii8']  mogoUonensis  Miller,  Proc.  biol.  soc. 
Washington,  xi,  p.  68.     April  21,  1896. 

Type  locality.  —  Bakers  Butte,  Mogollon  Mountains,  Yava- 
pai County,  Arizona. 

^Microtns  xanthognathus  (Leach). 

1815.     Armcola  xanthognatha  Leach,  Zool.  miscell.,  i,  p.  60. 
1885.     Arvicola  xanthognathus  Teue,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  597.     1885. 
1896.     M[ierotii^]  xanthognathus  Miller,  North  Amer.  fauna, 

no.  12,  p.  66.     July  23,  1896. 
Type  locality. —  Hudson  Bay. 

Microtns  chrotorrhinus  (Miller) . 

1894.  Arvicola  chrotorrhinus  Miller,  Proc.  Boston  soc.  nat 
hist.,  XXVI,  p.  190.     3Iarch  24,  1894. 

1896.  Microtus  chrotorrhinus  Bangs,  Proc.  biol.  soc.  Wash- 
ington, X,  p.  49.     March  9,  1896. 

Type  locality. —  Head  of  Tuckerman's  Ravine,  Mount  Wash- 
ington, Coos  County,  New  Hampshire.     Altitude,  5300  feet. 

Microtns  chrotorrhinus  ravns  Bangs. 

1898.     Microtus  chrotorrhinus  ravus  Bangs,  Proc.  biol.  soc. 

Washington,  xii,  p.  188.     November  16,  1898. 
Type  locality. —  Black  Bay,  Strait  of  Belle  Isle,  Labrador. 


Subgenus  Arvicola  Lac^p^de. 

1799.  Arvicola  LAci:pi:DE,  Tableau  des  divisions,  sous-divisions, 
ordres  et  genres  des  mammif^res,  p.  10  (Published  as  supplement 
to  Discoure  d'ouverture  et  de  cloture  du  cours  d'histoire  naturelle, 
et  tableaux  methodiques  des  mammif^res  et  des  oiseaux).  Type.  — 
Arvicola  amphibius  Lac^pIide  =  3fus  terrestris  Linnaeus. 

Microtns  richardsoni  (DeKay). 

1842.  Arvicola  richardsoni  DeKay,  Zool.  New  York,  mamm., 

p.  91. 
1894.     Aulacomys  richardsoni  Rhoads,  Proc.  acad.  nat.  scL 

Phila.,  p.  288.     October  23,  1894. 
1897.     \^Microtus'\    richardsoni  Trouessart,   Catal.   mamm., 

pt.  Ill,  p.  565. 
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Type  locality.  —  "  Near  the  foot  of  the  Rocky  Mountains." 
According  to  Bailey  (North  Amer.  fauna,  no.  17,  p.  60,  Jane  6, 
1900)  the  type  was  collected  by  Drummond  in  the  vicinity  of  Jas- 
per House,  Alberta,  Canada. 

Microtns  richardsoni  macropus  (Merriam). 

1891.      Arvicoia    {Mynotties)     nuicropiis    Mebriah,    North 

Amer.  fauna,  no.  5,  p.  59.     July  30,  1891. 
1900.     JIicrotKs  richardsoni  tmtcropus  Bailey,  North  Amer. 

fauna,  no.  17,  p.  61.     June  6,  1900. 
Type   locality. —  Pahsimeroi  Mountains,   Idaho.     Altitude, 

about  9700  feet. 

Microtus  richardsoni  arvicoloides  (Khoads). 

1894.  Aitkicornys  arcicoloicles  Rhoads,  Amer.  nat.,  xxviii, 
p.  182.     February  11,  1894. 

1900.  Microtus  richardsoni  arvicoloides  Bailey,  North 
Amer.  fauna,  no.  17,  p.  62.     June  6, 1900. 

Type  locality.  —  Lake  Kichelos,  Kittitas  County,  Washing- 
ton.    Altitude,  8000  feet. 


Subgenus   Pitymys  McMurtrie. 

1831.     Pitymys  McMurtrie,  Cuvier's  anim.   kingdom,  Amer. 
ed.,  I,  p.  434.     Type. —  Psanunomys  pinetorum  Le  Conte. 


*  Microtns  pinetomm  (Le  Conte). 

1830.     Psammomys  pinetorum  Le  Conte,  Ann.  lye.  nat.  hist. 

New  York,  iii,  p.  133. 
1885.     Arvicoia  pinetorum  True,  Proc.  XJ.  S.  nat.  raus.,  vii 

(1884),  p.  596.     1885.     (Part.) 
1896.     Microtus  pinetorum  Miller,  North  Amer.  fauna,  no. 

12,  p.  9.     July  23,  1896. 
Type  locality. —  Pine  forests  of  Georgia,  probably  on  the  Le 

Conte  plantation,  near  Riceboro,  Liberty  County. 

Microtns  pinetomm  scalopsoides  (Audubon  and  Bachman) . 
1S41.     Arvicoia  scalopsoides  Audubox  and  Bachman,    Proc. 
acad.  nat.  sci.  Phila.,  i,  p.  97.     October,  1841. 
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1896.     Microtu8  pinetorum  scalopsoides  BatcheLdee,  Proc. 

Boston  soc.  nat.  hist.,  xxrii,  p.  187.     October,  1896. 
Type  locality.  —  Long  Island,  New  York. 

Microtus  pinetorum  aoricularis  Bailey. 

1898.     Microtus  pinetorum  auricularis  Bailey,  Proc.  biol.  soc 

Washington,  xii,  p.  90.     April  30,  1898. 
Type  locality.  —  Washington,  Adams  County,  Mississippi. 

Microtus  nemoralis  (Bailey). 

1898.     Microtus  pinetorum  nemoralis  Bailey,  Proc.  biol.  soc. 

Washington,  xii,  p.  89.     April  30,  1898. 
1900.    Microtus  nemoralis  Bailey,  North  Amer.  fauna,  no.  17, 

p.  65.     June  6,  1900. 
Type  locality. —  Stilwell,  Boston  Mts.,  Indian  Territory. 

*  Microtus  quasiater  (Coues) . 

1874.     Arvicola  (Piti/mt/s)  pinetorum  var.  quasiater  Coues, 

Proc.  acad.  nat.  sci.  Phila.,  p.  191.     December  15,  1874. 
1885.     Arvicoia  quasiater  True,   Proc.  U.  S.  nat.  mus.,   vii 

(1884),  p.  596.     1885. 
1896.     M[_icrotus]  quasiater  3Iiller,  North  Amer.  fauna,  no. 

12,  p.  60.     July  23,  1896. 
Type   locality.  — Jalapa,  State  of  Vera  Cruz,  Mexico. 


Subgenus  Lagurus  Gloger. 

•  1841.  Zar/urus  Gloger,  Gemeinn.  Hand-  u.  Hilfsbuch  d. 
Naturgesch.,  i,  p.  97.  Type. —  Lagurus  migratorius  Gloger=J/<« 
lagurus  Pallas. 


*  Microtus  curtatus  (Cope). 

1S6^^.     Arcicola  curtata  Cope,  Proc.  acad.  nat.  sci.  Phila.,  p.  2. 
1885.     Arvicola   ouster  us   curt^ftus   True,   Proc.    U.  S.   nat 

mus.,  vii  (18H4),  p.  597.     1S85. 
1896.     Jllicrotus]  curtatus  ^Iiller,  N#rth  Amer.  fauna,  no. 
12,  p.  51.     July  23,  1896. 
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Type  locality.  —  Pigeon  Spring,  Mount  Magrader,  Xevada, 
near  boundary  between  Inyo  County,  California,  and  Esmer- 
alda County,  Xevada. 

Microtns  pallidas  (Merriam). 

li<88.     Arvicola   {Chilotm)  pallidus  Merriam,   Amer.   nat., 

XXII,  p.  704.    August,  1888. 
1896.     Microtus  pallidum  Miller,  Xorth  Amer.  fauna,  no.  12, 

p.  50.     July  23,  1890. 
Type    locality.  —  Fort    Buford,    Howard    County,    Xorth 

Dakota. 

Microtns  pauperrimus  (Cooper). 

1868.     Arvicola   pauperrima  Cooper,  Amer.  nat.,  ii,  p.  535. 

December,  1868. 
1896.     3f\icrotu8'\  pduperrimus  Miller,  Xorth  Amer.  fauna, 

no.  12,  p.  51.     July  23,  1896. 
Type  locality.  —  Plains  of  the  Columbia,  near    the    Snake 

River,  southwestern  Washington. 


Subgenus  Chilotus  Baird. 

1857.     Chilotus   Baird,    Mamm.   X.   Amer.,   p.   516.     Type. — 
Arvicohi  oregoni  Bacuhan. 


*  Bficrotns  Oregon!  (Bachman). 

1839.     Arvicola   oregoni   Bachman,    Journ.    acad.   nat.   sci. 

Phila.,  viu,  pt.  I,  p.  60. 
1885.     Arvicola  oregonus  Tbue,  Proc.  U.  S.  nat.  mus.,    vii 

(1884),  p.  597.     1885. 

1896.  Microtns  oregoni  Miller,  Xorth  Amer.  fauna,  no.  12, 
p.  9.     July  23,  1896. 

Type    locality.  —  Astoria,  Clatsop  County,  Oregon. 

Bficrotns  serpens  Merriam. 

1897.  Microt lis  serpejis  Merriam^  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  75.     April  21, 1897. 

Type  locality.  —  Agassiz,  British  Columbia,  Canada. 
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Microtns  bairdi  Merriam. 

1897.     Microtus  biiirdi  Mbrbiam,  Proc.  biol.  soc.  Washington, 

XI,  p.  74.     April  21,  1897. 
Type  locality. —  Glacier  Peak,  Crater  Lake,  Klamath  County, 
Oregon.     Altitude,  7800  feet. 


Subgenus  Pedomys  Baird. 

1857.     Peihmys   Baird,   Mamm.  X.   Amer.,  p.  617.     Type. — 
Arvicola  austerus  Le  Conte. 


*  Microtns  austerns  (Le  Conte) . 

1853.     Arvicola  amt^rus  Le  Conte,  Proc.  acad.  nat.  sci.  Phila., 

VI,  p.  405. 
1885.     Arvicola  austerua  True,  Proc.  JJ.  S.  nat.   mus.,  vu 

(1884),  p.  597.     1885. 
1896.     Microtus   austeriis   3Iiller,  Xorth   Amer.  fauna,  no. 

12,  p.  9.  July  23,  1896. 
Type  locality.  —  Racine,  Racine  County,  Wisconsin. 
Allen  (Bull.  Amer.  mus.  nat.  hist.,  x,  p.  458,  November  10, 
1898)  calls  attention  to  the  fact  that  the  description  of  Wagner's 
HypudaeuB  ochrogaster  (Schreber's  Saugthiere,  Suppl.,  in,  p.  592, 
1843)  "admirably  fits"  this  species,  which  he  therefore  proposes  shall 
stand  as  Microtus  ochrogaster  (p.  459).  The  name  ochrogaster  is 
not  mentioned  by  Bailey. 

Microtus  ludovicianus  Bailey. 

1900.     Microtus  ludovicianus  Bailey,  Xorth  Amer.  fauna,  no. 

17,  p.  74.     June  6,  1900. 
Type  locality.  —  Iowa,  Calcasieu  Parish,  Louisiana. 

Microtns  haydenii  (Baird). 

1857.    Arvicola  {Pedotnys)  haydenii  Baird,  Mamm.  N.  Amer., 
p.  543. 

1894.  Arvicola    {Pedomys)    haydenii    Allen,   Bull.    Amer. 
mus.  nat.  hist.,  vi,  p.  328.     Xovember  7,  1894. 

1895.  Microtus  {Pedomys)    haydenii    Allen,  Bull.  Amer, 
mus.  nat.  hist.,  vii,  p.  267.     August  21,  1895. 

Type  locality. —  Fort  Pierre,  Stanley  County,  South  Dakota. 
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Microtos  minor  (Merriam) . 

1888.     Arvicola  austerus  minor  Mebriam,  Amer.  nat.,  xxii, 

p.  600.     July,  1888. 
1900.     Microtus  minor  Bailey,  North  Amer.  faana,  no.  17, 

p.  75.     June  6,  1900.' 
Type  locality. —  Bottineau,   at   base     of  Turtle  Mountains, 

Bottineau  County,  North  Dakota. 


Subgenus  Orthriomys  Merriam. 

1898.      Orthriomys  Merriam,   Proc.  biol.  soc.  Washington,  xii, 
p.  106.     April  30,  1898.     Type. —  Microtus  timbrosus  Merriam. 


MicrotTiB  ombrosus  Men-iam. 

1898.     Microtus  umbrosus  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  107.     April  30,  1898. 
Type    locality.  —  Mount    Zempoaltepec,    State   of  Oaxaca, 
Mexico.     Altitude,  S200*feet. 


Subgenus  Herpetomys  Merriam. 

1898.     Herpetomys  Merriam,  Proc.  biol.  soc.  Washington,  xii, 
p.  107.    April  30, 1898.    Type. —  Microtus  (/uaf€mal€?isis'MEnRixM. 


MicrotTiB  gnatemalensis  Merriam. 

1898.     Microtus  guatemcdensiB    Merriam,    Proc.    biol.    soc. 

Washington,  xii,  p.  108.     April  30,  1898. 
Type  locality.  —  Todos   Santos,   State    of  Huehuetenango, 
Guatemala.    Altitude,  10,000  feet. 
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Subgenus  Neofiber  True. 

1884.      Neofiber    Tbue,   Science,   iv,  p.  34.      July   11,   1884. 
Type. —  Neofiber  alleni  True. 


"^  Jtficrotns  alleni  (True). 

1884.  Neofiber  (zlleni  True,   Science,  iv,   p.   34.    July  11, 
1884. 

1885.  Neofiber  alleni  True,  Proc.  U.  S.  nat.  mus.,  vn  (1884), 
p.  596.     1885. 

1896.     Microtus  alleni  Miller,  North  Amer.  fauna,  no.  12,  p. 

9.     July  23,  1896. 
Type  locality. —  Oeorgiana,  Brevard  County,  Florida. 


Genus  FIBER  Cuvier. 

1800.  Fiber  Cuvier,  Lemons  d'^at.  comp.,  i,  tabl.  i  (described 
l)ut  not  named  in  1798,  Tabl.  616m.  de  Thist.  nat.  des  anim.,  p.  141). 
Type. —  Castor  zibethicus  Linnaeus. 


Tiber  macrodon  Merriam. 

1897.  Fiber  macrodon  Merriam,  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  143.     May  13, 1897. 

Type  locality.  —  Lake  Drummond,  Dismal  Swamp,  Norfolk 
County,  Virginia. 

Piber  obscnruB  Bangs. 

1894.     Fiber  obscurua  Bangs,  Proc.  biol.  soc.  Washington,  ix, 

p.  133.     September  15,  1894. 
Type  locality.  —  Codroy,  Newfoundland. 

Tiber  osoyooBensis  Lord. 

1863.     Fiber  osoi/oosensis  JjORDy  Proc.  zool.  soc.  London,  p. 

97. 
1900.     Fiber  oaoyoosensis  Osgood,  North  Amer.  fauna,  no. 

19,  p.  37.     October  6,  1900. 
Type  locality. —  Lake  Osoyoos,  British  Columbia,  Canada. 
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Fiber  spatnlatns  Osgood. 

1900.     Fiber  spatulatus  Osgood,  North  Amer.  fauna,  no.  19, 

p.  36.     October  6,  1900. 
Type  locality.  —  Lake  Marsh,  Yukon,  Canada. 

*  Fiber  zibethicus  (Linnaeus) . 

1766.     [Castor]  zibethicus  Linnaeus,  Syst.  nat.,  xii  ed.,  i,  p. 

79. 
1817.     [Fiber]   zibeticus  Cuviee,  R^gne  anim.,  i,  p.  192. 
1885.     Fiber  zibethicus  True,  Proc.   TJ.  S.    nat.    mus.,    vn 

(1884),  p.  596.     1885. 
Type  locality.  —  Eastern  Canada. 

Fiber  zibethicus  aquilonius  Bangs. 

1899.     Fiber  zibethicus  aquiionitcs  Bangs,  Proc.  New  Eng- 
land zool.  club,  I,  p.  11.     February  28,  1899. 
Typk  locality.  —  Rigoulette,  Hamilton  Inlet,  Labrador. 

Fiber  zibethicus  pallidus  Mearns. 

1890.     Fiber  zibethicus  pallidus  Mbabxs,   Bull.  Amer.  mus. 

nat.  hist.,  ii,  p.  280.     February  21,  1890. 
Type  locality. —  Fort  Verde,  Yavapai  County,  Arizona. 

Fiber  zibethicus  rivalicius  Bangs. 

1895.     Fiber  zibethicus  rivalicius  Bangs,  Proc.  Boston  soc. 

nat.  hist.,  xxvi,  p.  541.     July  31,  1895. 
Type    locality.  —  Burbridge,  Plaquemines  Parish,  Louisiana. 


Genus  S7NAPTOMYS  Baird.' 

1857.     Synaptomys  Baibd,  Mamm.  N.  Amer.,  p.  558.     Type. — 
Synaptomys  cooperi  Baied. 

1  Rerlsed  by  Merriam,  Proc.  blol.  soc.  Washington,  x,  pp.  66-64.    March  19, 1886. 
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Subgenus  Synaptomys  Baird. 

*  Sjrnaptomys  cooperi  Baird. 

1857.     S\ynaptoniy8]  cooperi  Baird,  Mamm.  N.  Amer.,  p.  658. 
1885.     Symiptomya  cooperi  True,  Proc.  U.  S.  nat.  mas.,  vn 

(1884),  p.  596.     1885. 
Type  locality. —  Unknown,  probably  northern  New  Jersey. 

S]maptoin3r8  fatnus  Bangs. 

1896.     Synaptotnys  fatuus  Bx^Gs^  Proc.  biol.  soc.  Washing- 
ton, X,  p.  47.     March  9,  1896. 
Type  locality.  —  Lake  Edward,  Quebec,  Canada, 
Regarded  by  Rhoads  (Proc.  acad.   nat.  sci.  Phila.,  1897,  p.  306, 
June,  1897)  as  a  form  of  S.  cooperi, 

ByaBptovcLyB  helaletas  Merriam. 

1896.     Symtptotnys  Itelaletes  Merriam,  Proc.  biol.  soc.  Wash- 
ington, X,  p.  59.     March  19,  1896. 
Type  locality. —  Dismal  Swamp,  Norfolk  County,  Virginia. 
According  to  Rhoads  (Proc.  acad.  nat.  sci.  Phila.,  1897,  p.  305, 
June,   1897),    this  should    stand   as    Synaptomys    cooperi    atonei 
(Rhoads)   {Synapto)iiyH  stonei  liho2ii\^,  Amer,    nat.,  xxvii,  p.  53, 
January  11,  1898;  type  locality,  Mays  Landing,  Atlantic  County, 
New  Jersey). 

Sjmaptomys  helaletas  gossii  Merriam. 

1896.     Synaptomys  hehdetes  yossli  Merriam,  Proc.  biol.  soc. 

Washington,  x,  p.  60.     March  19,  1896. 
Type  locality..  —  Neosho  Falls,  Woodson  County,  Kansas. 
According  to  Rhoads   (Proc.  acad.  nat.  sci.  Phila.,  1897,  p.  307, 
June,  1897),  this  should  stand  as  Syn^tjjtomys  cooperi  gossi. 


Subgenus  Mictomys  True. 

1894.  Mictomys  Trite,  Diagnoses  of  new  North  American 
mammals,  p.  2.  April  26,  1894.  (Reprint:  Proc.  LT.  S.  nat.  mns.^ 
XVII,  p.  242.  November  15,  1894.)  Type. —  Mictomys  inmdtiu 
True. 
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S7naptom3r8  innuitus  (True) . 

1894.   Mictomys   innuitus   True,   Diagnoses   of    new   Xorth 

American  mammals,  p.  8.     April  20, 1894.     (Heprint:   Proc. 

U.  S.  nat.  mus.,  xvii,  p.  243.     November  15,  1894.) 
1896.      Sf/n/iptomt/s    {Mictomys)    innuitus    ^Ierbiam,    Proc. 

biol.  80C.  Washington,  x,  p.  61.     March  19,  1^96. 
Typk  LooALiTV.  —  Fort  Chimo,  Ungava,  Labrador. 

S3niaptom3r8  innuitus  mediozimus  Bangs. 

1900.  Synaptomys  {Mictomys)  innuitus  medioximus  Bangs, 
Proc.  Xew  England  zool.  club,  ii,  p.  40.  Scj)tember  20, 
1900. 

Type  i.orALiTY.  —  Lance  au  Loup,  Strait  of  Belle  Isle,  Labra- 
dor. 

Synaptomys  sphagnicola  Preble. 

1899.    Synaptomys    {Mictomys)    aphoynictda  Preble,    Proc, 

biol.  80C.  Washington,  xiii,  p.  43.     May  29,  1899. 
Type  locality. —  Fabyans,  Coos  County,  New  Hampshire. 

S3niaptom3r8  dalli  MerriauL 

1896.    SynojHomys    (Mictomys)    d/flfi  Merria^si,    Proc.   biol. 

soc.  Washington,  x,  p.  62.     March  19,  1896. 
Type  loc^vlity.  — Nulato,  Alaska. 

Synaptomys  true!  Memam. 

1896.    Synap}tomys  {Mictomys)    truti   Merriam,    Proc.    biol. 

soc.  Washington,  x,  p.  62.     March  19,  189(). 
Type  locality.  —  Skagit  Valley,  northwestern    Washington. 

S3rnaptom3r8  wrangeli  Mennam. 

1H96.    Synaptomys    {Micto?nys)     trranyeli    Merriam,     Proc. 

biol.  soc.  Washington,  x,  p.  63.     Mai\'h  19,  1896. 
Type  locality.  —  Wrangel,  Alaska. 


Genus  LEMMUS  Link. 

1795.   Lemmus  Lixk,  Zool.  Beytriige,  i,  j)t.  ii,  p.  75.     Type.  — 
By  elimination,  Mus  lemtnus  Lixnaels. 
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*  Lemmtis  alascensis  Merriara. 

1885.   Myodes    obensis    True,    Proc.    U.    S.  nat.   mus.,   vn 

(1884),  p.  596.     1885.     (Part.) 
1900.   Lemnius  cUasceiisis  Merbiam,  Proc.  Washington  acad. 

8ci.,  II,  p.  26.     March  14,  1900. 
Type  locality.  —  Point  Barrow,  Alaska. 

Lemmtis  nigripas  (True) . 

1894.  Ml/odes  nigripes  True,  Diagnoses  of  new  North  Amer- 
ican mammals,  p.  2.  April  26, 1894.  (Reprint :  Proc.  U.  S. 
nat.  mus.,  xvii,  p.  242.     November  15,  1894.) 

1896.  L\emmu8]  nigripes  Miller,  North  Amer.  fauna,  no. 
12,  p.  37.     July  23,  1896. 

Type  locality.  —  St.  George  Island,  Pribilof  Islands,  Bering 
Sea. 

Lemmus  trimucronatus  (Richardson). 

1825.  Arvicola  triinucronata  Richardson,  Journ.  Parr^^'s  sec- 
ond voyage,  app.,  p.  309. 

1900.  Leimntts  trimucroTKUns  Stone,  Proc.  acad.  nat.  sci. 
Phila.,  p.  85.     March  24,  1900. 

Type  locality.  —  Point  Lake,  Mackenzie,  Canada. 

Lemmus  yukonensis  Merriam. 

1900.   Lemtnus  yukonensis  Merriam,  Proc.  Washington  acad. 

sci.,  II,  p.  27.     March  14,  1900. 
Type  locality.  —  Charlie  Creek,  Yukon  River,  Alaska. 


Genus  DICROSTON7X  Gloger. 

1841.  Dicrostonyx  Gloger,  Gemeinn.  Hand-  u.  Hilfsbuch  d. 
Naturgesch.,  pp.  xxxi,  97.  Type.  —  An  American  species,  probably 
Mus  hud^onius  Pallas. 


DicroBtonjTZ  hudsonius  (Pallas). 

1778.    Mtts  hudsoniKs  Pallas,    Nov.  sp.  quadr.  glir.  ord.,  p. 
20?^. 
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1897.     DicrosCont/x  hudsoniiis  Bangs,  Proc.  biol.  soc.  Wash- 

B^ten,  XI,  p.  237.     September  17,  1897. 
Type  locality. — Labrador. 

DicrostonjTZ  hudsonius  alascensis  Stone. 

1900.     Dicroatonyx  hudsonius  alascensis  Stone,  Proc.  acad. 

nat.  8ci.  Phila.,  p.  37.     March  24, 1900. 
Type  locality. —  Point  Barrow,  Alaska. 

*  Dicrostonjrx  nelsoni  Merriam. 

1885.      Cimicfdus  torquattis  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  596.     1885.     (Part.) 
1900.     Dicrostonyx    nelsoni    Merriam,     Proc.    Washington 

acad.  sci.,  ii,  p.  25.    March  14,  1900. 
Type  locality. —  St.  Michael's,  Alaska. 

DicrostonjTZ  richardsoni  Merriam. 

1900.     Dicrostonyx  richardsoni  Merriam,  P*roc.  Washington 

acad.  sci.,  ii,  p.  26.     March  14,  1900. 
Type  locality.-- Fort  Churchill,  west  shore  of  Hudson  Bay, 
Kewatin,  Canada. 

DicrostonjTZ  tmalasceiuiis  Merriam. 

1900.     Dicrostonyx   unnlasce^isis   Merriam,  Proc.  Washing- 
ton acad.  sei.,  n,  p.  25.     March  14, 1900. 
Type  locality. —  Unalaska,  Alaska. 


Family  QEOMTIDAE. 


Genus  OEOM7S  Rafinesque.^ 

1817.  Oeomys  Rafinesque,  Amer.  monthly  magazine,  ii,  p.  45. 
November,  1817.  Type. —  Oeomys  jnnetis  Rafinesque  (=z]Mu8 
tuza  Ord). 

1  Rerised  by  Merriam,  North  Amer.  fauna,  no.  8,  pp.  109-145.     January  31, 1895. 
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♦  O60in3r8  tnsa  (Ord). 

1815.     Mu8  tuza  Oed,   Guthrie's  geography,  2d  Amer.  ed., 

II,  p.  292. 
1875.    Geomya  tuza  Coues,  Proc.  acad.  nat.  sci.  Phila.,  p.  132. 
1885.    Geomys  tuza  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  599.     1885. 
Type   locality. —  Pine    barrens,   near    Augusta,   Richmond 

County,  Georgia. 

Gheoin3r8  tnsa  mobilensis  Merriam. 

1895.      Geomys  titza  mobilensis  Merriam,  North  Amer.  fauna, 

no.  8,  p.  119.     January  31,  1895. 
Type  locality. —  Mobile  Bay,  Baldwin  County,  Alabama. 

Gheoin3r8  floridanus  (Audubon  and  Bachman). 

1854.     Pseiidostoma'floridana  Audubon  and  Bachman,  Quadr. 

N.  Amer.,  iii,  p.  242. 
1898.   Geom.ys  floridanus  Bangs,  Proc.  Boston  soc.  nat.  hist., 

xxviii,  p.  176.     March,  1898. 
Type  locality. —  St.  Augustine,  St.  John  County,  Florida. 

Q^omjB  floridanus  austrinus  Bangs. 

1898.      Geomys  floridanus    austrinus   Bangs,    Proc.    Boston 

soc.  nat.  hist.,  xxviii,  p.  177.     March,  1898. 
Type  locality. —  Belleair,  Hillsboro  County,  Florida. 

QteomyB  colonus  Bangs. 

1898.     Geomys  colonus  Bangs,  Proc.  Boston   soc.  nat.   hist., 

xxviii,  p.  178.     March,  1898. 
Type  locality. —  St.  Mary's,  Camden  County,  Georgia. 

Gheomys  comberlandins  Bangs. 

1898.  Geomys  cumherlandius  Bangs,  Proc.  Boston  soc.  nat. 
hist.,  XXVIII,  p.  180.     March,  1898. 

Type  locality. — "  Stafford  Place,"  Cumberland  Island,  Cam- 
den County,  Georgia. 

*  Gheoin3r8  bnrsarius  (Shaw). 

1800.  Mus  bursarius  Shaw,  Trans.  Linnaean  soc.  London, 
V,  p.  227. 

1829.  Geomys  bursarius  Richardson,  Fauna  Boreali- Ameri- 
cana, I,  p.  203. 
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1885.     Geomya   bursarius  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  599.     1885. 
Type  locality. —  Unknown;  somewhere  in   the   upper  Mis- 
sissippi Valley. 
Oeomys  lutescens  (Merriam). 

1890.     Geamys  bursarius  lutescens   ^Iebriam,  North   Amer. 

fauna,  no.  4,  p.  51.     October  8,  1890. 
1895.      Geomys  lutescens  Merriam,  North  Araer.  fauna,  no.  8, 

p.  127.     January  31,  1895. 
Type    locality. —  Sandhills    on    Birdwood    Creek,    Lincoln 

County,  western  Nebraska. 
OeomjTS  breTTicepB  Baird. 

1855.    Geomys  breviceps  Baird,  Proc.  acad.  nat.   sci.   Phila., 

VII,  p.  335. 
1895.    Geomys  breviceps  Merriam,  North  Amer.  fauna,  no.  8,  p. 

129.     January  31,  1895. 
Type    locality. —  Prairie    Mer    Rouge,    Morehouse    Parish, 

Louisiana. 
OeomTB  breTriceps  attwateri  Merriam. 

1895.      Geomys   breviceps  attirateri  Merriam,   North   Amer. 

fauna,  no.  8,  p.  135.     January  31,  1895. 
Type  locality. —  Rockport,  Aransas  County,  Texas. 
Oeomys  tezensis  Merriam. 

1895.     Geofnys  texensis  Merriam,  North  Amer.  fauna,  no.  8, 

p,  137.     January  31,  1895. 
Type  locality. — Mason,  Mason  County,  Texas. 
Geomys  arenarius  Merriam. 

1895.      Geotnys  arenarius    Merriam,    North    Amer.    fauna, 

no.  8,  p.  139.     January  31,  1895. 
Type  locality. — El  Paso,  El  Paso  County,  Texas. 
Geomys  personatns  True. 

1889.     Geomys  personatus  True,  Proc.  U.  S.  nat.  mus.,  xi 

(1888),  p.  159.     January  5,  1889. 
Type  locality. —  Padre  Island,  Cameron  County,  Texas. 
Oeomys  personatns  fallaz  Merriam. 

1895.     Geomys  personatus  fallax  Merriam,   North    Amer. 

fauna,  no.  8,  p.  144.     January  31,  1895. 
Type  locality. —  South  side  of  Nueces  Bay,  Cameron  County, 

Texas. 
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Genus  PAFPOQ-SOMTS  Merriam.^ 

1895.     Pappogeomya  Merriah,  North  Amer.  fauna,  no.  8,  p.  145. 
January  31,  1895.     Type. — Geomya  bulleri  Thomas. 


Pappog60in3r8  bulleri  (Thomas) . 

1892.     Geomys  bulleri  Thomas,  Ann.  and  mag.  nat.  hist.,  6th 

ser.,  X,  p.  196.     August,  1892. 
1895.     Pappogeoinys  ^bvUeri  Merriam,  North  Amer.  fauna, 

no.  8,  p.  147.     January  31,  1895. 
Type  locality. — Near  Talpa,  west  slope  of  Sierra  de  Mas- 

cota,  State  of  Jalisco,  Mexico.     Altitude,  8500  feet. 

Pappog60in3r8  albinasus  Merriam. 

1895.     Pappogeomya  cdbhmsus  Merriam,  North  Amer.  fauna, 

no.  8,  p.  149.     January  31,  1895. 
Type  locality. —  Atemajac,  a  suburb  of  Guadalajara,  State  of 
Jalisco,  Mexico. 


Genus  CRATOOEOMYB   Merriam.' 

1895.     Cratogeomys  Merriam,  North  Amer.  fauna,  no  8,  p.  150. 
January  31,  1895.     Type. —  Geomys  merria?ni  Thomas. 


Cratog6om3r8  merriami  (Thomas) . 

1893.      Geotftys  merriam t  Thomas,  Ann.  and  mag.  nat.  hist., 

6th  ser.,  xii,  p.  271.     October,  1893. 
1895.     Cratogeomys  ;>/(^rrta;//t  Merriam,  North  Amer.  fauna, 

no.  8,  p.  152.     January  31,  1895. 
Type  locality. — "Southern  Mexico,"  probably  in  the  Valley 

of  Mexico. 


i  Reviised  by  Merriam,  North  Amer.  fauna,  no.  8,  pp.  145-149.    January  31, 1896. 
>  Revised  by  Merriam,  North  Amer.  fauna,  no.  8,  pp.  150-162.    January  31, 1805. 
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Cratogeom3r8  perotensiB  Merriam. 

1895.     CratotjeoiHys  ptrotensiti  M£Kriam,  North  Amer.  fauna, 

no.  8,  p.  154.     January  31,  1895. 
Type   locality. —  Cofre   de    Perote,    State    of    Vera    Cruz, 

Mexico.     Altitude,  9500  feet. 

Cratogeo]U3r8  estor  Merriam. 

1895.      Cmtof/eomifs  eator  Merriam,  North  Amer.  fauna,  no. 

8,  p.  155.     January  31,  1895. 
Type  locality. — Las   Vigas,   State   of   Vera   Cruz,  Mexico. 

Altitude,  8000  feet. 

Cratogeo]U3rB  oreoceteB  Merriam. 

1895.     Cratogeomys  oreocetes  Merriam,  North  Amer.  fauna, 

no.  8,  p.  15G.     January  31,  1895. 
Type   locality.  —  Mount    Popocatepetl,     State   of    Mexico, 

Mexico.     Altitude,  11,500  feet. 

CratogeoiU3r8  peregrinns  ^Merriam. 

1895.  (Jratofii^ohnjs pereiirhiiis  Merriam,  North  Amer.  fauna, 
no.  8,  p.  158.     January  31,  1895. 

Type  locality.  —  Mount  Iztaccihuatl,  State* of  Mexico,  Mex- 
ico.    Altitude,  11,500  feet. 

*  Cratogeo]U3r8  castanops  (Baird). 

185'2.     Pseudostonm    caHtmutps    Baird,    Report    Stansbury's 

exped.  to  Great  Salt  Lake,  p.  313.     June,  1852. 
1885.      Geomys    castfinops  Trie,  Proc.  U.  S.   nat.  mus.,  vii 

(1884),  p.  599.     1885. 
1895.      Cr<(toye())nys  caattniops  Merriam,  North  Amer.  fauna, 

no.  8,  p.  159.     January  31,  1895. 
Type   locality. —  '*  Prairie  road    to    Bent's  Fort,"    near   the 

present  town  of  Las  Animas,  Bent  County,  Colorado,  on  the 

Arkansas  Kiver. 

Cratogeo]U3r8  castanops  goldmani  Merriam. 

1895.      Cratoytornys    casUinops   yoldmnnl    Merriam,    North 

Amer.  fauna,  no.  8,  p.  1(30.     January  31,  1895. 
Type  locality. — Caiiitas,  State  of  Zacatecas,  Mexico. 

Cratogeomys  fulvescens  Merriam. 

1895.      Crutoyeontys  ftdreHee/is  Merriam,  North  Amer.  fauna, 

no.  8,  p.  161.     January  31,  1895. 
Type  locality. —  Chalchicomula,  State  of  Puebla,  Mexico. 
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Geuus  FLATYOEOMTS  Merriam.^ 

1895.     PUitygeomys  Mekriam,  North  Aiuer.  fauna,  no.  8,  p.  162. 
January  31,  1895.     Type. —  Geomys  gymnurus  Mebriam. 


Flatygeom3rB  gymntinui  (Merriam) . 

1892.  Geomys  gymnuriis  Merriam,  Proc.  biol.  soc.  Wash- 
ington, VII,  p.  166.     September  29,  1892. 

1895.  Platy geomys  gymnurus  Merriam,  North  Amer.  fauna, 
no.  8,  p.  164.    January  31,  1895. 

Type  locality. — Zapotlan,  State  of  Jalisco,  Mexico. 

Flatygeomys  tylorhinns  Merriam. 

1895.     Platy geomys  tylorhinus  Merriam,  North  Amer.  fauna, 

no.  8,  p.  167.     January  31,  1895. 
Type  locality. — Tula,  State  of  Hidalgo,  Mexico. 

Flatyg«om3rB  planiceps  Merriam. 

1895.     Platy  geomys  planiceps  Merriam,  North  Amer.  fauna, 

no.  8,  p.  168.     January  31,  1895. 
Type  locality. — North  slope   Volcano  of  Toluca,  State  of 

Mexico,  Mexico. 

Flatyg«om3rB  fumosns  (Meniam). 

1 892.  Geomys  fumosus  Merriam,  Proc.  biol.  soc.  Washing- 
ton, VII,  p.  165.     September  29,  1892. 

1895.  Platygeomys  fumosiis  Merriam,  North  Amer.  fauna, 
no.  8,  p.  170.     January  31,  1895. 

Type  locality. —  Colima  City,  State  of  Colima,  Mexico. 


Genus  ORTHOOEOMTS  Merriam.^ 

1895.     Orthogeomys  Merriam,    North    Amer.    fauna,    no.    8, 
p.  172.    January  31,  1895.     Type. —  Geomys  acalops  Thomas. 

i  Revised  by  MerrUm,  North  Amer.  fauna,  no.  8,  pp.  162-171.    January  31, 1885. 
s  Reyised  by  Merriam,  North  Amer.  fauna,  no.  8.  pp.  172-179.  January  31,  1895. 
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(>rthogaom3r8  scalops  (Thomas). 

1894.  Geomys  scalops  Thomas,  Ann.  and  mag.   nat.  hist., 
6th  ser.,  xiii,  p.  437.     May,  1894. 

1895.  Orthogeomys  scalops  Merriam,  North.  Amer.  fauna, 
no.  8,  p.  174.     January  31,  1895. 

Type  locality. —  Tehuantepec,  State  of  Oaxaca,  Mexico. 

C>rthog«om3rB  grandis  (Thomas). 

1893.     Geomys   grandis  Thomas,  Ann.  and  mag.  nat.  hist., 

6th  ser.,  xii,  p.  270.     October,  1893. 
1895.    Orthogeomys  grandis  Merriam,   North   Amer.  fauna, 

no.  8,  p.  175.     Januarj'  31,  1895. 
Type  locality.  —  Dueuas,  Guatemala. 

Orthogeomys  nelsoni  Merriam. 

1895.    Orthogeomys  nelsoni  Merriam,  North  Amer.  fauna,  no. 

8,  p.  176.     January  31,  1895. 
Type  locality.  —  Mt.  Zempoaltepec,  State  of  Oaxaca,  Mexico. 

Altitude,  8000  feet. 

Orthogeomys  latifrons  Merriam. 

1895.    Orthogeomys  latifrons  Merriam,  North  Amer.  fauna, 

no.  8,  p.  178.     January  31,  1895. 
Type  locality. —  Guatemala;  exact  locality  unknown. 


Genus  HETEROOEOMTS  Merriam.^ 

1895.    Heterogeomys  Merriam,   North  Amer.  fauna,   no.   8,  p. 
179.     January  31,  1895.     Type. —  Geomys  hispidus  Le  Coxte. 


*  Heterogeom3rB  hispidus  (Le  Conte). 

1852.    Geomys  hispidus  Le  Conte,  Proc.  acad.  nat.  sci.  Phila., 

VI,  p.  158. 
1885.    Geomys  hispidus  True,   Proc.    U.    S.   nat.  mus.,  vii 

(1884),  p.  599.     1885. 

1  Revised  by  Merriam,  North  Amer.  fauna,  no.  8,  pp.  179-186.    January  31, 1896. 
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1895.    Heterogeomys  hispidus  Merriam,  North  Amer.  faana, 

no.  8,  p.  181.     January  31,  1895. 
Type  locality.  —  Near  Jalapa,  State  of  Vera  Cruz,  Mexico. 

H6t6rogeom3rB  torridns  Merriam. 

1895.    Heterogeomys  torridus  Merriam,  North  Amer.  fauna, 

no.  8,  p.  183.     January  31,  1895. 
Type  locality.  —  Chichicaxtle,  State  of  Vera  Cruz,  Mexico. 


Genus  MACROOEOMTS  Merriam.^ 

1895.    Macrogeomys  Merriam,  North  Amer.  fauna,  no.  8,  p.  185. 
January  31,  1895.     Tjrpe. —  Geomya  heterodus  Peters. 


Macrogeom3rB  heterodus  (Peters). 

1865.    Geomys  heterodxia  Peters,  Monatsber.  k.  preuss.  Akad. 

Wissensch.  Berlin,  1864,  p.  177.     1865. 
1895.    Macrogeomys  heterodus  Merriam,  North  Amer.  fauna, 

no.  8,  p.  186.     January  31,  1895. 
Type  locality.  —  Costa  Rica ;  exact  locality  unknown. 

Macrogeo]U3rB  dolichocephalns  Merriam. 

1895.   Macrogeomys  dolichocephalus  Merriam,  North  Amer. 

fauna,  no.  8,  p.  189.     January  31,  1895. 
Type  locality.  —  San  Jose,  Costa  Rica. 

Macrogeomys  costaricensiB  Merriam. 

1895.    Macrogeomys    costaricensis    Merriam,    North   Amer. 

fauna,  no.  8,  p.  192.     January  31,  1895. 
Type  locality.  —  Pacuare,  Costa  Rica. 

Macrogeom3rB  cherriei  (Allen). 

1893.    Geomys  cherriei  Allen,  Bull.  Amer.  mus.  nat.  hist.,  v, 

p.  337.     December  16,  1893. 
1895.   Macrogeomys   cherriei  Merriam,  North  Amer.  fauna, 

no.  8,  p.  194.    January  31,  1895. 
Type  locality.  —  Santa  Clara,  Costa  Rica. 

>  lUvised  by  Merriam,  North  Amer.  fauna,  no.  8,  pp.  185-196.    January  31, 1896. 
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Genus  Z7GOOEOMTS  Merriam.^ 

1895.   Zygogeomys  Mebriam,  North  Amer.  faana,  no.  8,  p.  195. 
January  31,  1895.     Type.  —  Zygogeomya  trichoptis  Mebriam. 


ij%o%9omjB  trichopus  Merriam. 

1895.   Zygogeomys  trichopus  Mebriam,  North  Amer.  fauna, 

no.  8,  p.  196.     January  31,  1895. 
Type  locality.  —  Nahuatzin,  State  of  Michoacan,  Mexico. 


Genus  THOMOMYS  Wied. 

1839.    Thomomys  Wied,  Nova  acta  phys.  med.  acad.  caes.  Leop.- 
Carol.,  XIX,  pt.  i,  p.  377.     Type.  —  Thomomys  rufescens  Wied. 


Thomomys  alpinns  Merriara. 

1897.  Thomomys  alpintts  Merriam,  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  216.    July  15,  1897. 

Type  locality.  —  Big  Cottonwood  Meadows  eight  miles 
southeast  of  Mt.  Whitney  peak.  High  Sierra,  Tulare  County, 
California.     Altitude,  10,000  feet. 

Thomomys  altivallis  Rhoads. 

1895.     Thomomys    cUtivallis    Rhoads,   Proc.   acad.   nat.   sci. 

Phila.,  p.  34.     February  21, 1895. 
Type    locality.  —  San    Bernardino    Mountains,     California. 

Altitude,  5000  feet. 

Thomomys  angiilarls  Merriam. 

1897.    Thomomys  angularis  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  214.    July  15,  1897. 
Type  locality.  —  Los  Bancs,  Merced  County,  California. 

>  BoTUed  by  MerrUm,  North  Amer.  fauna,  no.  8,  pp.  196-198.    January  31, 1896. 
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Thomomys  atrovarins  Allen. 

1898.    Thomomys  atrovariiis  Allen,  Bull.  Amer.  mas.  nat. 

hist.,  X,  p.  148.     April  12,  1898. 
Type  locality.  —  Tatemales,  State  of'Sinaloa,  Mexico. 

Thomomys  aureus  Allen. 

1893.    Thomomya  aureus  Allen,  Bull.  Amer.  mus.  nat.  hist., 

V,  p.  49.     April  28,  1893. 
Type  locality.  —  Bluff  City,  San  Juan  County,  Utah. 

*  Thomomys  bottae  (Eydoux  and  Gervais). 

1836.  Oryctomys  {  Saccophorus)  fto^^ac  Eydoux  and  Gebvais, 
Mag.  de  zooL,  vi,  p.  23. 

1855.  Thomomys  bottae  Baird,  Proc.  acad.  nat.  sci.  Phila., 
VII,  p.  335. 

1885.  Thomomys  talpokUs  btdbivortts  True,  Proc.  U.  S.  nat. 
mu8.,  VII  (1884),  p.  599.     1885.     (Part.) 

1893.  Thomomys  bottae  Miller,  Bull.  Amer.  mus.  nat.  hist., 
V,  p.  57.     AprU28,  1893. 

Type  locality.  —  Coast  of  California.  Name  applied  by 
Baird  in  1855  to  the  form  occurring  in  the  vicinity  of  Monte- 
rey, and  re-applied  to  the  same  animal  by  Miller  in  1893. 

Thomomys  bottae  pallescens  Rhoads. 

1895.  Thomomys  bottae  ixdlescens  Rhoads,  Proc.  acad.  nat. 
sci.  Phila.,  p.  36.     February  21,  1895. 

Type  locality.  —  Grapelands,  San  Bernardino  Valley,  Cali- 
fornia. 

Thomomys  bulbivorus  (Richardson). 

1829.    Diplostoma   buibivorum  Richardson,   Fauna  Boreali- 

Americana,  i,  p.  200. 
1857.    Thomomys  bulbivorus  Baird,  Mamm.  X.  Amer.,  p.  389. 
1893.    Thomomys  bulbivorus  Miller,  Bull.  Amer.  mus.  nat. 

hist.,  V,  p.  57.     April  28,  1883. 
Type  lo<  ality.  —  Banks  of  the  Columbia  River,  Oregon. 

Thomomys  cervinus  Allen. 

1895.    Thomomys  ctrvinus  Allex,  Bull.  Amer.  mus.  nat.  hist, 

vii,  p.  203.     June  29,  1895. 
Type  locality. —  Phoenix,  Maricopa  County,  Arizona. 
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^Thomomys  cloBiiis  Coues. 

1875.  Thomoniys  clusius  Coues,  Proc.  acad.  nat.  sci.  Phila., 
p.  138.     June  15,  1875. 

1885.  ThomomyB  dusixts  Tbue,  Proc.  U.  S.  nat.  mas.,  vu 
(1884),  p.  598.     1885. 

Type  locality.  —  Bridger  Pass,  Sweetwater  County,  Wyo- 
ming. 

Thomomys  cloBiiui  fDSCiis  Meniam. 

1891.    Thomotnys    clusius  /uscus    Mebriam,    North    Amer. 

fauna,  no.  5,  p.  70.     Jnly  30,  1891. 
Type   locality.  —  Mountains   at  head   of  Big   Lost  River, 
Custer  County,  Idaho. 
Regarded  by  Allen  (Bull.  Amer.  mus.  nat.  hist.,  v,  p.  63,  April 
28,  1893)  as  a  form  of  T.  douglaaii. 

Thomomys  dooglasii  (Richardson). 

1829.  Oeomys  douglasii  Richardson,  Fauna  Boreali- Ameri- 
cana, I,  p.  200. 

1893.  Thomomys  douglasii  Allen,  Bull.  Amer.  mus.  nat. 
hist.,  V,  p.  66.    April  28,  1893. 

Type  locality.  —  Near  the  mouth  of  the  Columbia  River, 
Oregon. 

Thomomys  dooglasii  yelmensis  Merriam. 

1899.    Thomomys  douglasi  yelmensis  Merriam,   Proc.  biol. 

soc.  Washington,  mi,  p.  21.    January  31,  1899. 
Type    locality.  —  Tenino,  Yelm  Prairie,   Thurston  County, 

Washington. 

Thomomjrs  fossor  Allen. 

1893.    Thomomys  fossor  Allen,  Bull.  Amer.  mus.  nat.  hist., 

V,  p.  51.     April  28,  1893. 

Type  locality.  —  Florida,  La  Plata  County,  Colorado.  Alti- 
tude, 7200  feet. 

Thomomys  fnlviis  (Woodhouse). 

1852.    Geomys  fidviis  Woodhouse,  Proc.  acad.  nat.  sci.  Phila., 

VI,  p.  201. 

1857.     Thomomys  fidDus  Baird,  Mamm.  N.  Amer.,  p.  402. 
1890.     Thomomys  fulvus  Merriam,  North  Amer.  fauna,  no.  3, 
p.  71.     September  11,  1890. 
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Type  locality.  —  San  Francisco  Mountain,  Coconino  Ck)unty, 
Arizona.  - 

Thomomys  fnlvtui  alticola  Allen. 

1899.    Thomomys  fidvus  cUticolus  Allen,  Bull.  Amer.   mus. 

nat.  hist.,  xii,  p.  13.     April  4,  1899. 
Type  locality. —  Sierra  Laguna,  Lower  California,  Mexico. 

Altitude,  7000  feet 

Thomomys  fnlvus  anitao  Allen. 

1898.    Thomomys  fulvits  anitae  Allen,  Bull.  Amer.  mus.  nat 

hist,  X,  p.  146.     April  12,  1898. 
Type  locality. —  Santa  Anita,  Lower  California,  Mexico. 

Thomomys  fnlvns  intarmediiis  Mearns. 

1897.  Thonioniys  fulvus  intermedius  Meabns,  Proc.  U.  S. 
nat  mus.,  xix,  p.  719.     July  30, 1897. 

Type  locality.  —  Summit  of  Huachuca  Mountains,  soathem 
Arizona.     Altitude,  9000  feet. 

Thomom3r8  fnlvns  martirensis  Allen. 

1898.  Thoynoviys  fulvus  martirensis  Allen,  Bull.  Amer.  mus. 
nat  hist.,  x,  p.  147.     April  12,  1898. 

Type  locality.  —  San  Pedro  Martir  Mountains,  Lower  Cali- 
fornia, Mexico.    Altitude,  8200  feet. 

Thomomys  fnlvns  nigricans  Rhoads. 

1895.    Thomomys  fidvus  nigricans  Rhoads,  Proc.  acad.  nat. 

sci.  Phila.,  p.  36.     February  21,  1895. 
Type  locality.  — Witch  Creek,  San  Diego  County,  California. 

Thomomys  laticeps  Baird. 

1855.  Thomomys  laticeps  Baibd,  Proc.  acad.  nat.  sd.  Phila., 
VII,  p.  335.     April,  1855. 

1893.  Thomomys  laticeps  Allen,  Bull.  Amer.  mus.  nat.  hist, 
V,  p.  63.     April  28,  1893. 

Type  locality.  —  Humboldt  Bay,  Humboldt  County,  Cali- 
fornia. 

Thomomys  masama  Meniam. 

1897.  Thomomys  mazama  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XT,  p.  214.     July  15,  1897. 

Type  locality.  —  Crater  Lake,  Mount  Mazama,  Klamath 
County,  Oregon.     Altitude,  6000  feet. 
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Thomom3rB  melanops  Merriam. 

1899.    Thomomys  melanops  Mebriam,  Proc.  biol.  soc.  Waeh- 

ington,  xni,  p.  21.     January  31,  1899. 
Type    locality,  —  Timberline    at  head   of    Soleduo    River, 
Olympic  Mountains,  Clallam  County,  Washington. 

Thomomys  monticola  Allen. 

1893.    Thomomys  monttcolus  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  V,  p.  48.     April  28,  1893. 
Type  locality.  —  Mt.  Tallac,  El  Dorado  County,  California. 
Altitude,  7500  feet. 

Thomomys  monticola  pinetorum  Merriam. 

1899.     Thomomys    monttcolus   pinetorum    Merbiam,    North 

Amer.  fauna,  no.  16,  p.  97.     October  28,  1899. 
Type   locality. —  Sisson,  Siskiyou  County,  California. 

Thomomys  nasiciis  Merriam. 

1897.  Thomomys  ?i/isicus  Merriam,  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  216.    July  15, 1897. 

Type  locality. —  Farewell  Bend,  Des  Chutes  River,  Crook 
County,  Oregon. 

Thomomys  n^vadensis  Merriam. 

1897.    Thomomys  fievadensis  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  213.     July  15,  1897. 
Type  locality.  —  Austin,  Lander  County,  Nevada. 

Thomomjrs  operarins  Merriam. 

1897.  Thomomys  operarius  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  215.     July  15, 1897. 

Type  locality.  —  Eeeler,  east  side  of  Owens  Lake,  Inyo 
County,  California. 

Thomomys  orizabae  Merriam. 

1893.  Thomomys  orizabae  Merriam,  Proc.  biol.  soc.  Wash- 
ington, Tin,  p.  145.     December  29,  1893. 

Type  locality.  —  Mt.  Orizaba,  State  of  Puebla,  Mexico.  Al- 
titude, about  9500  feet. 

Thomom3r8  perogriniis  Merriam. 

1893.     Thomomys  peregrinus  Merriam,  Proc.  biol.  soc.  Wash- 
ington, vui,  p.  146.     December  29,  1898. 
Type  locality.  —  Salazar,  State  of  Mexico,  Mexico. 
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Thomomys  perpallidus  (Merriam). 

1886.    Thomomys  talpoides  perpallidus  Mebriam,  Science,  vui, 

p.  588.     December  24,  1886. 
1898.    Thomomys  perpaUidus  Allsn,  Bull.  Amer.  mas.  ntt 

hist.,  V,  p.  54.     April  28,  1893. 
Type  locality.  —  Colorado  Desert,  San  Diego  County,  Cali- 
fornia. 
Rhoads  (Proc.  acad.  nat.  sd.  Phila.,1895,p.  37,  March  19,  1896) 
suggests  that  this  may  eventually  stand  as  Thomomys  fulvus  per- 
paUidus, 

Thomomys  qnadratiui  Merriam. 

1897.    Thomomys  quadratus  Msbriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  214.     July  15,  1897. 
Type  locality.  —  The  Dalles,  Wasco  County,  Oregon. 

Thomomys  mfescans  Wied. 

1839.    Thomomys  ni/escens  Wied,  Nova  acta  phys.  med.  acad. 

caes.  Leop.-Carol.,  xix,  pt.  i,  p.  378. 
1893.    Thomomys  rufescens  Allen,  Bull.  Amer.  mus.  nat.  hist., 

V,  p.  62.     April  28,  1893. 
Type  locality. —  Missouri  River,  exact  locality   not  known 
(see  Allen,  Bull.  Amer.  mus.  nat.  hist.,  v,  p.  62,  April  28, 
1893). 
Regarded  by  Allen  (Bull.  Amer.  mus.  nat.  hist.,  v,  p.  67,  April 
28,  1893)  as  questionably  distinct  from  T  talpoides, 

*  Thomom3rB  talpoides  (Richardson). 

1828.  Cricetus  talpoides  Richardson,  Zool.  journ.,  iii,  p.  518. 
1857.    Thomomys  talpoides  Baibd,  Mamm.  N.  Amer.,  p.  403. 
1885.    Thomomys  talpoides  talpoides  True,  Proc.  U.  S.  nat 

mus.,  VII  (1884),  p.  598.     1885.     (Part.) 
Type  locality.  —  Probably  Saskatchewan,  Canada  (see  Allen, 
Bull.  Amer.  mus.  nat.  hist.,  v,  p.  55,  April  28,  1893). 

*Thomom3rs  talpoides  mnbrinns  (Richardson). 

1829.  Geomys  wnbrinus  Richardson,  Fauna  Boreali-Ameri- 
cana,  i,  p.  202. 

1857.    Thommnys  umhriniis  Baird,  Mamm.  X.  Amer.,  p.  399. 
1885.    Thomomys  talpoides  wnhriniis  True,  Proc  U.  S.  nat. 
mus.,  vii  (1884),  p.  599.     1885.     (Part.) 
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Type  locality.  —  Unknown  ("Cadadaguios,  a  town  in  the 
southwestern  part  of  Louisiana"). 
Regarded  by  Allen  (Bull.  Amer.  mus.  nat.  hist.,  v,  p.  56,  April 
28,  1893)  as  undeterminable. 

Thomom3r8  toltacns  Allen. 

1893.    Thomomys  toltecm  Allex,  Bull.  Amer.  mus.  nat.  hist., 

V,  p.  52.     April  28,  1893. 
Type  locality. — Juarez,  State  of  Chihuahua,  Mexico. 

Thomom3r8  towns^ndii  (Bachman) . 

1839.    Oeomys   townsendii  Bachman,  Journ.   aead.    nat.  sci. 

Phila.,  VIII,  p.  105. 
1898.    Thomomys  towiisendii  Allek,  Bull.  Amer.  mus.  nat. 

hist.,  V,  p.  61.     April  28, 1893. 
Type  locality. —  "  Rocky  Mountains  ";  probably  southwestern 

Wyoming  (see  Allen,  Bull.  Amer.  mus.  nat.  hist.,  v,  p.  61, 

April  28, 1893). 


Family  HETEROMTIDAE. 


Subfamily  Dipodomyixae. 


Genus  DIPODOMYS  Gray. 


1841.    IXpodomys  Gray,  Ann.  and  mag.  nat.  hist.,  vii,  p.  521. 
August,  1841.     Type.  —  Dipodomya  phiUipsii  Gray. 


Dipodomjni  ambigniis  Merriam. 

1890.    Dipodomys  ambigtius  Merriam,  North   Amer.  fauna 

no.  4,  p.  42.     October  8,  1894. 
Type  locality.  —  El  Paso,  El  Paso  County,  Texas. 
Regarded  by  Merriam  (Science,  n.  s.,  ni,  p.  31,  January  7,  1898) 
as  a  form  of  D,  merriami. 
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Dipodomys  califomiciis  Merriam. 

1890.   Dipodomys  californicus  Merbiam,  North  Anier.  faana, 

no.  4,  p.  49.     October  8,  1890. 
Type  locality.  —  Ukiah,  Mendocino  County,  California. 

Dipodomjrs  califomiciis  pallidnlus  Bangs. 

1899.   Dipodomys  californicus  paUidxdtis  Bangs,  Proc.  New 

England  zool.  club,  i,  p.  65.    July  31, 1899. 
Type  locality.  —  Sites,  Colusa  County,  California. 

Dipodomys  desertl  Stephens. 

1887.   Dipodomys  deserti  Stephens,  Amer.  nat.,  xxi,  p.  42. 

January,  1887. 
Type   locality.  —  Mojave   River,   San    Bernardino   County, 
California. 

Dipodomys  elator  Merriam. 

1894.   Dipodomys  elator  Merriam,  Proc.  biol.  soc.  Washing- 
ton, IX,  p.  109.    June  21,  1894. 
Type  locality.  —  Henrietta,  Clay  County,  Texas. 
Regarded  by  Mearns  (Proc.  biol.  soc.  Washington,  xiii,  p.  167, 
October  31,  1900)  as  identical  with  D.  montanus, 

Dipodomys  merriami  Mearns. 

1890.   Dipodomys  merriami  Mearns,  Bull.  Amer.  mus.  nat. 

hist.,  II,  p.  290.     February  21,  1890. 
Type  locality.  —  New  River,  between  Phoenix  and  Prescott, 

Arizona. 

Dipodom3r8  merriami  atronasus  Merriam. 

1894.    Dipodomys  merriami  atromtsus  Mebriam,  Proc.  biol. 

soc.  Washington,  ix,  p.  113.     June  21,  1894. 
Type  locality.  —  Hacienda  La  Parada,  about  25  miles  north- 
west of  the  City  of   San  Luis   Potosi,  State   of   San   Luis 
Potosi,  Mexico. 

Dipodom3r8  merriami  ezilis  Merriam. 

1894.   Dipodomys  merriami  ejcilis  Merriam,  Proc.  biol.  soc. 

Washington,  ix,  p.  113.     June  21,  1894. 
Type  locality.  —  Fresno,  San  Joaquin  Valley,  Fresno  County, 
California. 
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Dipodomys  merriami  melantinui  Meniam. 

1893.  Dipodomys  nierriami  melanuries  Merriam,  Ptoc.  Cali- 
fornia acad.  8ci.,  2d  ser.,  iii,  p.  345.     June  5,  1893. 

Type  locality.  —  San  Jos^  del  Cabo,  Lower  California,  Mex- 
ico. 

Dipodomys  merriami  nevadensis  Merriam. 

1894.  Dipodomys  inerriami  nevadensis  Merriam,  Proc.  biol. 
80C.  Washington,  ix,  p.  111.    June  21,  1894. 

Type  locality.  —  Pyramid  Lake,  Washoe  County,  Nevada. 

Dipodomys  merriami  nitratoides  Merriam. 

1894.   Dipodomys  nierriami  nitrcUoides  Merriam,  Proc.  biol. 

soc.  Washington,  ix,  p.  112.     June  21,  1894. 
Type  locality.  —  Tipton,  San  Joaquin  Valley,  Tulare  County, 

California. 

Dipodomys  merriami  nitratus  Merriam. 

1894.    Dipodomys   merriami  rdtratus   Merriam,   Proc.   biol. 

soc.  Washington,  ix,  p.  112.     June  21,  1894. 
Type    locality.  —  Keeler,  east  side  of  Owens   Lake,   Inyo 

County,  California. 

Dipodomys  mitchelli  Mearns. 

1897.    Dipodomys  mitchelli  Mearxs,  Proc.  U.   S.  nat.  mus.> 

xix,  p.  719.     July  30,  1897. 
Type  locality.  —  Tibnron  Island,  Gulf  of  California,  Mexico. 

Dipodomys  montanns  Baird. 

1855.  Dipodomys  montanns  Baird,  Proc.  acad.  nat.  sci.  Phila., 
VII,  p.  334. 

1900.  Dipodomys  montamis  Mearns,  Proc.  biol.  soc.  Wash- 
ington, XIII,  p.  167.     October  31,  1900. 

Type  locality. — Fort  Massachusetts,  on  head  waters  of  Rio 
Grande  in  San  Luis  Valley,  southern  Colorado. 

Dipodomys  omatos  Merriam. 

1894.   Dipodomys  ornatns  Merriam,  Proc.  biol.  soc.  Washing- 
ton, IX,  p.  110.     June  21,  1894. 
Type  locality.  —  Berriozabal,  State  of  Zacatecas,  Mexico. 

Dipodom3rB  parvus  Rhoads. 

1894.  Dipodomys  parvus  Rhoads,  Amer.  nat.,  xxviii,  p.  70. 
January,  1894. 
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Type   locality.  —  San  Bernardino,  San  Bernardino  County, 
California. 
Regarded  by  Merriam  (Science,  n.  s..  vii,  p.  31,  January  7, 1898) 
as  a  form  of  2>.  merriami, 

Dipodomys  perotensis  Merriam. 

1894.    Dipodomys  perotensis  Mebriam,  Proc.  biol.  soc.  Wash- 
ington, IX,  p.  111.     June  21,  1894. 
Type  locality.  —  Perote,  State  of  Vera  Cruz,  Mexico. 

Dipodom3r8  phillipsii  Gray. 

1841.    Dipodomys  phillipii  (err.  typ.)  Gray,  Aan.  and  mag. 
nat.  hist.,  vii,  p.  522.     August,  1841. 

1893.  Dipodomys  j)hillipsi  Merriam,  Proc.  biol.  soc.  Wash- 
ington, VIII,  p.  91.     July  18,  1893. 

Type  locality.  —  Valley  of  Mexico,  Mexico. 
The  Dipodomys  phillipsi  phillipsi  of  True  (Proc.  U.  S.  nat 
mus.,  VII  (1884),  p.  599,  1885)  is  not  this  animal,  but  an  aggre- 
gate of  numerous  small  species  of  Dipodomys  and  Perodiptis, 

Dipodomys  similis  Rhoads. 

1894.  Dipodomys  similis  Rhoads,  Proc.  acad.  nat.  sci.  PhQa., 
1893,  p.  411.     January  27,  1894. 

Type   locality.  —  White  Water,   San  Diego  County,  Cali- 
fornia. 
Regarded   by  Merriam  (Science,  n.   s.,  vii,   p.  31,   January  7, 
1898)  as  identical  with  D.  simiolus, 

I>ipodom3rB  simiolns  Rhoads. 

1894.  Dipodomys  simiolus  Rhoads,  Proc.  acad.  nat.  sci.  Phila., 

1893,  p.  410.     January  30,  1894. 
Type  locality.  —  Agua  Caliente,  Mohave  Desert,  California. 
Regarded  by  Mearns  (Proc.  U.  S.  nat.  mus.,  xix,  p.  720,  July  30, 
1897)  as  a  form  of  D.  merriami. 

I>ipodom3rB  spectabilis  Merriam. 

1890.    Dipodomys  s^yectahilis  Merriam,  North  Amer.  fauna, 

no.  4,  p.  46.     October  8,  1890. 
Type    locality.  —  Dos   Cabezos,   Cochise   County,   Arizona. 
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Genus  FERODIPITS  Fitzinger. 

1867.  Perodipxut  Fitzinger,  Sitzungsber.  math.-nat.  Classe,  k. 
Akad.  Wissensch.  Wien,  lvi,  p.  126.  Type.  —  Dipodomys  agilia 
Gambel. 


Perodipns  agilis  (Garabel). 

1848.    IHpodoniys  agilis  Gambel,  Proc.  acad^  nat.  sci.  Phila., 

IV,  p.  77. 
1886.    Dipodomys  agilis  True,  Proc.  U.  S.  nat.  mus.,  ix,  p. 

410.    October  80,  1886. 
1894.    Perodipns  agilis  Allen,  Abstract  proc.  Linn.  soc.  New 

York,  1893-1894,  p.  28.     July  20,  1894. 
Type  locality.  —  Los  Angeles,   Los  Angeles  County,  Cali- 

fomia. 

Perodipns  chapmani  (Meams). 

1890.    Dipodomys  chapmani  Mearns,  BulL  Amer.  mus.  nat. 

hist.,  11,  p.  291.     February  21, 1890. 
1894.    Perodipus  chapmani  Allen,  Abstract  proc.   Linn.  soc. 

New  York,  1893-1894,  p.  29.     July  20,  1894. 
Type  locality.  —  Fort  Verde,  Yavapai  County,  Arizona. 
Regarded  by  Merriam  (Science,  n.  s.,  ii,  p.  417,  September  17, 
1895)  as  identical  with  P,  ordii, 

Perodipns  compactos  (True). 

1888.    Dipodomys  compacttis  True,  Proc.  U.  S.  nat.  mus.,  xi, 

p.  160.    January  5,  1888. 
1894.   Pepodipus  compactus  Allen,  Abstract  proc.  Linn.  soc. 

New  York,  1893-1894,  p.  29.     July  20,  1894. 
Type  locality.  —  Padre  Island,  Cameron  County,  Texas. 

Perodipus  longipes  (Merriam). 

1890.  Dipodops  longipes  Merriam,  North  Amer.  fauna,  no.  3, 
p.  72.     September  11,  1890. 

1894.  Perodipus  longipes  Allen,  Abstract  proc.  Linn.  soc. 
New  York,  1893-1894,  p.  29.    July  20,  1894. 

Type  locality.  —  Foot  of  Echo  Cliffs,  Painted  Desert,  Co- 
conino County,  Arizona. 
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*Perodipfi8  ordii  (Woodhoase). 

1853.   Dipodoniys   ordii  Woodhouse,   Proc.   acad.   nat.   sci. 

Phila.,  VI,  p.  235. 
1885.    Dipodomys  phiUipsi  ordii  True,  Proc.  U.  S.  nat.  mus., 

VII  ( 1 884) ,  p.  599.     1 885.     (Part.) 
1894.   P[erodipu8]  ordi  Mebbiam,  Proc.  biol.  soc.  Washington, 

IX,  p.  115.    June  21,  1894. 
Type  locality.  —  El  Paso,  El  Paso  County,  Texas. 

PerodipiiB  ordii  coltunbianns  Merriam. 

1894.   Perodipus  ordi  columbianus  Merbiam,  Proc.  biol.  soc. 

Washington,  ix,  p.  115.     June  21, 1894. 
Type  locality.  —  Umatilla,    at  mouth   of    Umatilla  River, 

Plains  of  Columbia,  Umatilla  County,  Oregon. 

PerodipiiB  ordii  palmeri  (Allen). 

1891.   Dipodopa  ordii  palmeri  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  HI,  p.  276.     June  30,  1891. 
1894.   Perodipus  ordii  palmeri  Allen,  Abstract  proc.  Linn. 

soc.  New  York,  1893-1894,  p.  28.    July  20,  1894. 
Type  locality.  —  San  Luis  Potosi,   State  of  San    Luis  Po- 

tosi,  Mexico. 

Perodipmi  panamintiniis  Merriam. 

1894.  Perodipus  panamintinus  Merbiam,  Proc.  biol.  soc. 
Washington,  ix,  p.  114.     June  21, 1894. 

Type  locality.  —  Head  of  Willow  Creek,  Panamint  Moun- 
tains, Inyo   County,   California. 

Perodipus  richardsoni  ( Allen) . 

1891.    Dipodops  richardsoni   Allen,  Bull.  Amer.  mus.  nat. 

hist..  Ill,  p.  277.     June  30,  1891. 
1894.   P^trodipus"]    richardsoni    Mebbiam,    Proc.    biol.    soc. 

Washington,  ix,  p.  114.     June  21,  1894. 
Type  locality. — On  one  of  the  sources  of  Beaver  River,  in 

the  extreme  northwestern  corner  of  Indian  Territory. 

Perodipus  sennetti  (Allen). 

1891.  Dipodops  sennetti  Allen,  Bull.  Amer.  mus.  nat.  hist.,  in, 

p.  226.     April  29,  1891. 
1894.   Perodipus  sennetti  Allen,  Abstract  proc.  Linn.  soc.  New 

York,  1 893-1 894,  p.  29.     July  20,  1 894. 
Type  locality.  —  Near  Brownsville,  Cameron  County,  Texas. 
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Parodipns  streatori  Merriam. 

1894.   Perodipus  stretUori   Mbrbiam,  Proc.  biol.  boc.  Wash- 

ingtoD,  IX,  p.  113.    June  '21,  1894. 
Type  locality. — Carbondale,  Mariposa   County,  California. 


Crenus  MICRODIPODOPS  Merriam. 

1891.   MicroKlipodops  Msrbiam,  North  Amer.  fauna,  no.  5,  p. 
115.     July  30,  1891.     Type. —  Microdipodops  megacephalus  Meb- 

BLkM. 


Microdipodops  megacephaliui  Merriam. 

1891.   Microdipodops  inegacephalus  Msbriam,  North  Amer. 

fauna,  no.  5,  p.  116.    July  30, 1891. 
Type  locality. —  Halleck,    East     Humboldt     Valley,    Elko 
County,  Nevada. 


Subfamily  Heteromyixae. 


Genus  PEROONATHUS  Wied.'. 

1839.  Perognathua  Wied,  Nova  acta  phys.  med.  acad.  caes. 
Leop.-Carol.,  xix,  pt.  i,  p.  368.  Type.  —  Perognathiis  fasciatics 
Wied. 


Subgenus  PERociXATHus. 

^erognathfiB  fasciatiis  Wied. 

1839.   Perognathiis  fasciatus  Wied,  Nova  acta   phys.  med. 
acad.  caes.  Leop.-Carol.,  xix,  pt.  i,  p.  369. 

iRerised  by  Merriam  (North  Amer.  fauna,  no.  1,  October  25,  1889)  and  Osgood  (North 
\  fatma,  no.  18.  September  20,  1900). 
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1885.   Perognathtis  fasdatvs  True,  Ptoc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  599.     1885. 
Type  locality.  —  Upper  Missouri   River  near  its  junction 

with  the  Yellowstone,  northwestern  North  Dakota. 

Perognathns  fasciatns  infralutens  (Thomas). 

1893.     Perognathus  infraluteus  Thomas,  Ann.  and  mag.  nat. 

hist.,  6th  ser.,  xi,  p.  406.     May,  1893. 
1900.     Perognathus   fascicUtis    infraluteus    Osgood,    North 

Amer.  fauna,  no.  18,  p.  19.     September  20,  1900. 
Type  locality.  —  Loveland,  Larimer  County,  Colorado. 

PerognathfiB  flavescens  (Merriam) . 

1889.     Perognathus   fdsciatus  flamscens    Merriam,    North 

Amer.  fauna,  no.  1,  p.  11.     October  25,  1889. 
1900.     Perognathus  flavescens  Osgood,  North  Amer.  fauna, 

no.  18,  p.  20.     September  20,  1900. 
Type  locality.  —  Kennedy,  Cherry  County,  Nebraska. 

Perognathus  merriami  Allen. 

1892.     Perognathus  merriami  Allen,  Bull.  Amer.  mus.  nat. 

hbt.,  IV,  p.  45.     March  25,  1892. 
Type  locality.  —  Brownsville,  Cameron  County,  Texas. 

PerognathfiB  merriami  gilvus  Osgood. 

1900.     Perognathxis  merriami  gilvus  Osgood,  North  Amer. 

fauna,  no.  18,  p.  22.     September  20,  1900. 
Type  locality.  —  Eddy,  Eddy  County,  New  Mexico. 

*  Perognathus  flavos  Baird.  j 

1855.     Perognathus  flavus  Baird,  Proc.  acad.  nat.  sci.  Phila., 

VII,  p.  332. 
1885.     CricetocUpus  flavus  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  399.     1885. 
Type  locality.  —  El  Paso,  El  Paso  County,  Texas. 

Perognathus  flavns  bimacnlatns  (Merriam) . 

1889.     Perognathus  bimaculatus  Merriam,  North  Amer.  fauna, 

no.  1,  p.  12.     October  25,  1889. 
1900.    Perognathus  flami^  bimaculatus  Osgood,  North  Amer. 

fauna,  no.  1,8,  p.  24.     September  20, 1900. 
Type  locality.  —  Fort  Whipple,  Yavapai  County,  Arizona. 
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Perognathiui  flavns  fnliginomui  (Merriam). 

1890.  PerogncUhus  fuliginosits  Mebbiah,  North  Amer.  fauna, 
no.  3,  p.  74.     September  11,  1890. 

1900.  Perognathiui  flavtis  fuliginosus  Osgood,  North  Amer. 
faana,  no.  18,  p.  25.     September  20,  1900. 

Type  locality.  —  Cedar  belt  northeast  of  San  Francisco  Moun- 
tain, Coconino  County  Arizona.     Altitude,  7000  feet. 

Parognathus  flavns  mazicanfui  Merriam. 

1894.     Perognathtis  flavus  mexicanus  Merriam,  Proc.  acad. 

nat.  sci.  Phila.,  p.  265.     September  27,  1894. 
Type  locality.  —  Tlalpam,  Federal  District,  Mexico. 

Perognathtis  apache  Merriam. 

1889.     Perognathm  apache  Merriam,  North   Amer.   fauna, 

no.  1,  p.  14.     October  25,  1889. 
Type  locality.  —  Keam  Canyon,  Apache  County,  Arizona. 

Parognathus  apache  melanotUi  Osgood. 

1900.     Perognathus  apache  melanotis  Osgood,  North  Amer. 

fauna,  no.  18,  p.  27.     September  20,  1900. 
Type  locality. —  Casas  Grandes,  State  of  Chihuahua,  Mexico. 

Perognathiui  callistns  Osgood. 

1900.     Perognathus  caJlisUis  Osgood,  North  Amer.  fauna,  no. 

18,  p.  28.     September  20,  1900. 
Type  locality.  —  Kinney  Ranch,  Green  River  Basin,  near 
Bitter  Creek,  Sweetwater  County,  Wyoming. 

Perognathiui  panamintiniui  (Merriam). 

1894.     PerognathuB    longimembria  panamintinus  Merriam, 

Proc.  acad.  nat.  sci.  Phila.,  p.  265.     September  27,  1894. 
1900.     Perognathus   panamintiniis    Osgood,    North    Amer. 

fauna,  no.  18,  p.  28.     September  20,  1900. 
Type   locality.  —  Perognathus  Flat,  Panamint  Mountains, 

Inyo  County,  California.    Altitude,  5200  feet. 

Perognathiui  panamintinfui  arenicola  Stephens. 

1900.     Perognathus  pananmitimis  arenicola  Stephens,  Proc. 

biol.  soc.  Washington,  xin,  p.  153.    June  13,  1900. 
Type  locality.  —  San  Felipe  Narrows,  San  Diego  County, 
California. 
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Perognathns  panamintiniui  bangs!  (Mearns). 

1898.      PerogncUhus    longitnemhris    bangsi    Meabns,    Bull. 

Amer.  mus.  Dat.  hist.,  x,  p.  300.     August  81,  1898. 
1900.    PerogncUhus   panamirUinus    bangsi   Osgood,   North 

Amer.  fauna,  no.  18,  p.  29.     September  20,  1900. 
Type  locality.  —  Palm  Springs,  Colorado  Desert,  Riverside 

County,  California. 

Perognathna  panamintinfia  brevinasns  Osgood. 

1900.     PerogncUhus  panamintimis  brevinasns  Osgood,  l^orth 

Amer.  fauna,  no.  18,  p.  30.     September  20, 1900. 
Type   locality.  —  San  Bernardino,  San  Bernardino  County, 

California. 

Perognathna  nevadenaia  Merriam. 

1894.     Perognathns  7ievadefisis  Merriam,  Proc.  acad.  nat.  sci. 

Phila.,  p.  264.     September  27,  1894. 
Type    locality.  —  Halleck,    East   Humboldt    Valley,    Elko 

County,  Nevada. 

Perognathna  pacificoa  Mearns. 

1898.     Perognathiis  jmcijicns  Mearns,  Bull.  Amer.  mus.  nat. 

hist.,  X,  p.  299.     August  31,  1900. 
Type   locality.  —  Mexican    boundary  monument,   no.    258, 
shore  of  Pacific  Ocean,  San  Diego  County,  California. 

Perognathna  amplna  Osgood. 

1900.     Perognathns  amplus  Osgood,  North  Amer.  fauna,  no. 

18,  p.  32.     September  20,  1900. 
Type  locality.  —  Fort  Verde^  Yavapai  County,  Arizona. 

Perognathna  longimembria  (Coues). 

1875.     0[tognosis]  longimembris  Coues,  Proc.  acad.  nat.  sci. 

Phila.,  p.  305.     August  31,  1875. 
1889.     Perognathns   longimembris  Merriam;  North    Amer. 

fauna,  no.  1,  p.  13.     October  25,  1889. 
Type  locality.  —  Old  Fort  Tejon,  in  mountains  south  of  Kern 

Lake,  Kern  County,  California. 

*  Perognathna  panma  (Peale). 

1848.     Cricetodipus  parvus  Peale,  U.  S.  explor.  exp.,  vin, 

mamm.  and  omith.,  p.  53. 
1858.     Perognathns  parvus    Cassix,    U.    S.    explor.    exped., 

mamm.  and  ornitli.,  p.  48. 
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1885.  Perogtnathus  monticola  Knd  Cricetodipus  parvus  Tnun, 
Proc.  TJ.  S.  nat.  mus.,  vii  (1884),  p.  599.     1885. 

Type  locality.  —  Oregon ;  probably  in  neighborhood  of  The 
Dalles,  Wasco  County. 

Perognathns  panms  moUipilosns  (Coues) . 

1875.     P[ero^r^iathus]  moUipilosiis  Coues,  Proc.  acad.  nat.  sci. 

Phila.,  p.  296.     August  31,  1875. 
1900.     Perognathns   parvus     moUipilosus    Osgood,     North 

Amer.  fauna,  no.  18,  p.  36.     September  20,  1900. 
Type  locality.  —  Fort  Crook,  Shasta  County,  California. 

PerognathfiB  parvus  olivaceiui  (Merriam). 

1889.     Perognathus  divaceus  Mebbiam,  North  Amer.  fauna, 

no.  1,  p.  15.    October  25,  1889. 
1900.     Perognathus  parvus  olivaceus  Osgood,  North  Amer. 

fauna,  no.  18,  p.  87.     September  20,  1900. 
Type  locality.  —  Kelton,  near  north  end  of  Great  Salt  Lake, 

Boxelder  County,  Utah. 

Perognathfui  parvus  magmderensis  Osgood. 

1900.     Perognathus  parvus    magruderensis   Osgood,   North 

Amer.  fauna,  no.  18,  p.  38.     September  20,  1900. 
Type  locality.  —  Mount  Magruder,  Nevada,  near  boundary 

between  Inyo  County,  California,  and  Esmeralda  County, 

Nevada.     Altitude,  8000  feet. 

Perognathus  alticola  Rhoads. 

1894.     Perognathus   alticolus  Rhoads,  Proc.   acad.  nat.  sci. 

Phila.,  1893,  p.  412.     January  30,  1894. 
Type  locality.  —  Squirrel  Inn,  San  Bernardino  Mount^ns, 

San  Bernardino  County,  California. 

Perognathus  lord!  (Gray) . 

1868.     Abromys  lordi  Gray,  Proc.  zool.  soc.  London,  p.  202. 
1889.     Perognathus  lordi  Merriam,  North  Amer.  fauna,  no.  1, 

p.  28.     October  25,  1889. 
1894.     Perognathus  lordi  Rhoads,  Proc.  acad.  nat.  sci.  Phila., 

1893,  p.  405.     January  30, 1894. 
Type  locality. —  Southern  British  Columbia,  Canada. 

Perognathns  lordi  colnmbianns  (Merriam). 

1894.     Perognathus  cotmnhianus  Merriam,  Proc.  acad.  nat. 
sci.  Phila.,  p.  263.     September  27,  1894. 
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1900.     Perognathus  lordi  columbiantis  Osgood,  North  Amer. 

fauna,  no.  18,  p.  40.     September  20,  1900. 
Type  locality.  —  Pasco,  Franklin  County,  Washington. 

Perognathiui  formomui  Merriam. 

1889.     Perogyuithus  formosus  Mebbiah,  North  Amer.  fauna, 

no.  1,  p.  17.     October  25,  1889. 
Type  locality.  —  St.  George,  Washington  County,  Utah. 


Subgenus  Ohabtodipus  Merriam. 

1889.     Chaetodipiis  Merbiam,  North  Amer.  fauna,  no.  1,  p.  5. 
October  25, 1889.     Type. — Perognathus  spinatus  Mebbiah. 


Perognathiui  baileyi  Merriam. 

1894.     Perognathus  baileyi  Mebbiah,   Proc.  acad.  nat.  sd. 

Phila.,  p.  262.     September  27,  1894. 
Type  locality.  —  Magdalena,  State  of  Sonora,  Mexico. 

*  Perognathus  hispidns  Baird. 

1857.     Perognathus  hispidus  Baibd,  Mamm.  N.  Amer.,  p.  421. 
1885.     Perognathus  hispidus  Tbue,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  599.     1885. 
Type  locality.  —  Charco  Escondido,  State  of  TamauUpas, 
Mexico. 

Perognathiui  hispidus  paradoxus  (Merriam). 

1889.    Perognathus  paradoxus  Mebbiah,  North  Amer.  fauna, 

no.  1,  p.  24.     October  25,  1889. 
1900.     Perog)iathus  hispidus  paradoxus  Osgood,  North  Amer. 

fauna,  no.  18,  p.  44.     September  20,  1900. 
Type  locality.  —  Banner,  Trego  County,  Kansas. 

Perognathus  hispidus  zacatecae  Osgood. 

1900.     Perognathus  hisjndus  zacatecae  Osgood,  North  Amer. 

fauna,  no.  18,  p.  45.     September  20,  1900. 
Type  locality.  —  Valparaiso,  State  of  Zacatecas,  Mexico. 
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*PerognathTi8  penicillatus  Woodhouse. 

185*2.     Perofjnathm  penicillattis  Woodhouse,  Proc.  acad.  nat. 

sci.  Phila.,  vi,  p.  200. 
1885.     Perofjnathiis  penicillattis  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  599.     1885. 
Type  locality.  ^—  San  Francisco  Mountain,  Coconino  County, 

Arizona. 

Perognathos  penicillatus  angnstirostris  Osgood. 

1900.     Pero(jnathHS penicillatus  angnstirostris  Osgood,  North 

Amer.  fauna,  no.  18,  p.  47.     September  20,  1900. 
Type  locality.  —  Carriso  Creek,  Colorado  Desert,  San  Diego 

County,  California. 

Perognathos  penicillatus  pricei  (Allen). 

1894."     PeroijnuthHs prict^i  Allen,  Bull.  Amer.  mus.  nat.  hist., 

VI,  p.  318.     November  7,  1894. 
1900.    Pero(jnathus  jyenicillatas  pricei  Osgood,  North  Amer. 

fauna,  no.  18,  p.  47.     September  20,  1900.. 
Type  locality.  —  Oposura,  State  of  Sonora,  Mexico. 

Perognathus  penicillatus  eremicus  (Mearns). 

189S.     Perof/naf/itfs    {Chaetodipus)  tremiciis  Mearxs,  Bull. 

Amer.  mus.  nat.  hist.,  x,  p.  300.     August  31,  1898. 
1900.     Perognathus    penicillatus     eremicus    Osgood^    North 

Amer.  fauna,  no.  18,  p.  48.     September  20,  1900. 
Type  locality.  —  Fort  Hancock,  El  Paso  County,  Texas. 

Perognathus  stephensi  Merriam. 

1894.     Perognathus   (Chaetodipus)  stephensi  Merriam,  Proc. 

acad.  nat.  sci.  Phila.,  p.  267.     September  27,  1894. 
Type  locality.  —  Mesquite  Valley,  northwest  arm  of  Death 
Valley,  Inyo  County,  California. 

Perognathus  arenarius  Merriam, 

1894.    Perognathus  arenarius  Merriam,  Proc.  CaUfomia  acad. 

sci.,  2d  ser.,  iv,  p.  461.     September  25,  1894. 
Type  locality.  —  San  Jorge,  near  Comondu,  Lower  California, 

Mexico. 

Perognathus  pemix  Allen. 

1898.     Perognathus  pemix  Allen,  Bull.  Amer.  mus.  nat.  hist., 

X,  p.  149.     April  12,  1898. 
Type  locality.  —  Rosario,  State  of  Sinaloa,  Mexico. 
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Perognathns  pemix  rostratns  Osgood. 

1900.     Perognathus  pemix  rostratus  Osgood,  North  Amer. 

fauna,  no.  18.  p.  51.     September  20,  1900. 
Type  locality.  —  Camoa,  Rio  Mayo,  State  of  Sonoi:a,  Mexico. 

PerognathfiB  intermediiui  Merriam. 

1889.    Perognathus  intermedins  Merriam,  North  Amer.  faona, 

no.  1,  p.  18.     October  25,  1889. 
Type  locality.  —  Mud  Spring,  Mohave  County,  Arizona. 

PerognathfiB  nalsoni  Merriam. 

1894.  PerognaJthus  (Chaetodipus)  nelsoni  Merriam,  Proc. 
acad.  nat.  sci.  Phila.,  p.  266.     September  27, 1894. 

Type  locality.  —  Hacienda  La  Parada,  about  25  miles  north- 
west of  the  City  of  San  Luis  Potosi,  State  of  San  Luis 
Potosi,  Mexico. 

Perognathus  nelsoni  canescens  (Merriam) . 

1894.     PerognaJthus     (^Ghaetodipus)    intermedius    canesoens 

Merriam,  Proc.  acad.  nat.  sci.  Phila.,  p.  267.     September 

27, 1894. 
1900.    Perognathus  nelsoni  catiescens  Osgood,  North  Amer. 

fauna,  no.  18,  p.  54.     September  20,  1900. 
Type  locality.  —  Jaral,  State  of  Coahuila,  Mexico. 

Perognathns  goldmani  Osgood. 

1900.     Perognathus  goldmani   Osgood,  North  Amer.  fauna, 

no.  18,  p.  54.     September  20,  1900. 
Type  locality.  —  Sinaloa,  State  of  Sinaloa,  Mexico. 

Perognathns  artns  Osgood. 

1900.   Perognathus  artus  Osgood,  North  Amer.  fauna,  no.  18, 

p.  55.     September  20,  1900. 
Type  locality.  —  Batopilas,  State  of  Chihuahua,  Mexico. 

Perognathns  fallaz  Merriam. 

1889.  Perognathus  faUax  Merriam,  North  Amer.  fauna,  no. 
1,  p.  19.     October  25,  1889. 

Type  locality.  —  Reche  Canyon,  three  miles  southeast  of  Col- 
ton,  San  Bernardino  County,  California. 

Perognathns  anthonyi  Osgood. 

1900.  Perognathus  anthonyi  Osgood,  North  Amer.  fauna,  no. 
18,  p.  56.     September  20,  1900. 
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Type  locality.  —  South  Bay,  Cerros  Island,  Lower  California, 
Mexico. 

PerognathfiB  famoralis  Allen. 

1891.   Perog7uUhus  (Chaetodipus)    femoralis    Allen,    Bull. 

Amer.  mu8.  nat.  hist.,  in,  p.  281.    'June  30,  1891. 
Type  locality. — Dulzura,  San  Diego  County,  California. 

Parognathns  calif  omiciui  Merriam. 

1889.   Perognathus  ccUifomicus  Merbiam,  North  Amer.  fauna, 

no.  1,  p.  26.    October  25,  1889. 
Type  locality.  —  Berkeley,  Alameda  County,  California. 

ParognathfiB  califomiciui  dispar  Osgood. 

1900.    PerogncUhus  califomicus  dispar  Osgood,  North  Amer. 

fauna,  no.  18,  p.  58.     September  20,  1900. 
Type  locality.  —  Carpenteria,  Santa   Barbara  County,   Cali- 
fornia. 

PerognathfiB  spinatns  Merriam. 

1889.   Perognathiis  spinatits  MfikBiAM,  North   Amer.  fauna, 

no.  1,  p.  21.     October  25,  1889. 
Type  locality.  —  Twenty-five  miles  below  the  Needles,  Col- 
orado River,  San  Bernardino  County,  California. . 

PerognathfiB  spinatns  peninsnlae  Merriam. 

1894.  Perognathus  spincUus  peninsvlde  Merriam,  Proc.  Cali- 
fornia acad.  sci.,  2d  ser.,  iv,  p.  460.      September  25,  18d4. 

Type  locality.  —  San  Josi  del  Cabo,  Lower  California,  Mex- 
ico. 

Parognathns  bryanti  Merriam. 

1894.    Perognathus  bryanti  Merriam,  Proc.  California  acad. 

sci^  2d  ser.,  iv,  p.  458.     September  25,  1894. 
Type  locality.  —  San  Jos6  Island,  Lower  California,  Mexico. 

Perognathus  margaritae  Merriam. 

1894.   Perognathus    margaritae  Merriam,   Proc.    California 

acad.  sci.,  2d  ser.,  iv,  p.  459.     September  25,  1894. 
Type  LOCALITY.  —  Santa  Margarita  Island,  Lower  California, 
Mexico. 
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Genus  HETEROMYS  Desmarest^ 

1817.    Heteromys  Desmarest,  Mammalogie,  p.  813.     Type.- 
Mu8  anomahis  Thompson. 


Hetaromys  adspersiui  Peters. 

1874.    Ileieromys   adspersus  Peters,   Monatsber.  k.   preuss. 

Akad.  Wissenscb.  Berlin,  p.  357. 
Type  locality. —  Panama. 

Heteromys  albolimbatns  Gray. 

1808.    Heteromys  idboUinbdtns  Gray,  Proc.  500I.  see.  London, 

p.  205. 
Type  locality.  —  '*  La  Parda"  (State  of  San  Luis  Potosi?), 

Mexico. 

Heteromys  alleni  Coues. 

\XH\.  Jletet'Oiffys  alleni  Coues,  Bull.  mus.  comp.  zool.,  viii,  p. 
1S7. 

1891.  Heteromys  alleni  Allex,  Bull.  Amer.  mus.  nat.  hist., 
Ill,  p.  208.     June  80, 1891. 

Type  locality.  —  Kio  Verde,  State  of  San  Luis  Potosi,  Mex- 
ico. 

Beteromys  bulleri  Thomas. 

1898.    Heteromys  bulleri  Thomas,   Ann.  and  mag.  nat.  hist^ 

0th  ser.,  xi,  p.  830.     April,  1893. 
Type  locality.  —  La  Laguna,  Sierra  de  Juanacatlan,,  State  of 
Jalisco,  Mexico. 

^Heteromys  desmarestianiui  Gray. . 

1808.    Heteromys  desmarestia7H(s  Gray,  Proc.  zooL  soc.  Lon- 
don, p.  204. 
1885.    Heteromys  desmarest ianus  Tri;e,  Proc.  U.  S.  nat.  mas., 

VII  (1884),  p.  599.      1885. 
Type  locality. —  Coban,  Guatemala. 

Heteromys  gaumeri  Alien  and  Chapman. 

1897.   Heteromys  yaiimeri  Allen  and  Chapman,  Bull.  Amer. 

mus.  nat.  hist.,  ix,  p.  9.     February  23, 1897. 
Type  locality.  —  Chichen-Itza,  Yucatan. 

^  List  of  species :  Allen,  Bull.  Amer.  mus.  uat.  hist.,  ix,  p.  57.    March  15, 1897. 
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Heteromys  hispidns  Allen. 

1897.   Heteromys  hispidus  Allen,  Bull.  Amer.  mus.  nat.  hist., 

Lx,  p.  56.     March  15,  1897. 
Type  locality. —  Compostella,  Terro  Tepie,  State  of  Jalisco, 

Mexico. 

Heteromys iLrroratns  Gray. 

1868.    Heteroinys  irroratus  Gray,  Proc.  zool.  soc.  London,  p. 

205. 
Type  locality.' —  State  of  Oaxaca,  Mexico. 

*  Heteromys  longicaudatns  Gray. 

1868.  Heteromys  longicaudatns  Gray,  Proc.  zool.  soc.  Lon- 
don, p.  204. 

1885.  Heteromys  longicaudatns  True,  Proc.  U.  S.  nat.  mus., 
VII  (1884),  p.  599.'    1885. 

Type  locality.  —  "  Mexico." 

Heteromys  pictus  Thomas. 

.1893.   Heteromys  pictus  Thomas,  Ann.  and  mag.  nat.  hist,  6th 

ser.,  xn,  p.  283.     September,  1893. 
Type   locality.  —  Mineral  San  Sebastian,  State  of  Jalisco, 
Mexico.     Altitude,  4300  feet. 

Heterom3rs  salvini  Thomas. 

1893.    Heteromys  salvini  Thomas,   Ann.  and  mag.  nat.  hist., 

6th  ser.,  xi,  p.  331.     April,  1893. 
Type  locality.—  Duenas,  Guatemala. 

Hetel:om3rs  salvini  nigrescens  Thomas. 

1893.    Heteromys  salvini  nigrescens  Thomas,  Ann.  and  mag. 

nat.  hist.,  6th  ser.,  xii,  p.  234.     September,  1893. 
Type  locality. —  Costa  Rica. 
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Family  DIPODIDAE. 

Subfamily  Zapodinab. 


Gen  as  ZAPDB  Cones.  ^ 

1875.    Zapus  Coues,  Bull.  U.  S.  geol.  surv.  terr.,  2d  ser.,  i,  p. 
253.    Type.  —  Dipua  hitdsanius  Zimmebmann. 


*  Zapus  kudsonifiB  (Zimmermann). 

1780.   iHpus  hudsonius  Zimmbbmank,  Geogr.  Gresch.,  n,  p. 

358. 
1875.    Zapus  hudsoniiis  Coues,  Bull.  U.  S.  geol.  surv.  terr.,  2d 

ser.,  I,  p.  253. 
1885.    2japu8  hudeonius  Tbub,    Proc.  tJ.    S.  nat.    mus.,  vn 

(1884),  p.  600.     1885. 
Type  locality.  —  Hudson  Bay. 

Zapiui  hudsonimi  ladas  Bangs. 

1899.    Zapus  hudsonius    ladas  Bangs,  Proc.  New  England 

zool.  club,  I,  p.  10.     February  28,  1899. 
Type  locality.  —  Rigoulette,  Hamilton  Inlet,  Labrador. 

Zapus  hudsonius  alascensis  Merriam. 

1897.    Zapus  hudsonius  alascensis  Merbiam,  Proc.  biol.  soc. 

Washington,  xi,  p.  223.     July  15,  1897. 
Type  locality.  —  Yakutat  Bay,  Alaska. 

Zapus  hudsonius  americanus  (Barton). 

1799,    Dipus  americanus  Babton,  Trans.  Amer.  philos.  soc, 

IV,  p.  115. 
1899.    Zapus  hudsonius  americanus  Batchbldeb,  Proc.  New 

England  zool.  club,  i,  p.  6.     February  8,  1899. 
Type  locality.  —  Near  Philadelphia,  Pennsylvania. 

1  Revised  by  Preble.  North  Amer.  fauna,  No.  15.    Angust  8, 1S99. 
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ZapuB  hudsonifui  campastris  Preble. 

1899.    Zapiis  hudsonius    campestris    Prbbls,   North    Amer. 

fauna,  no.  15,  p.  20.     August  8,  1899. 
Type    locality.  —  Bear   Lodge   Mountains,    Crook    County, 
Wyoming. 

Zapos  tenelliui  Merriam. 

1897.    Zapus  tendlus  Merriah,  Proc.  biol.  soc.  Washington, 

XI,  p.  103.     April  26,  1897. 
Type  locality.  —  Kamloops,  British  Columbia,  Canada. 

Zapus  princepa  Allen. 

1893.  Zapus  princeps  Allen,  Bull.  Amer.  mus.  nat.  hist.,  v, 
p.  71.     April  28, 1893. 

Type  locality.  —  Florida,  La  Plata  County,  Colorado. 

Zapna  princeps  minor  Preble. 

1899.    Zapus  prificeps  minor  Preble,  North  Amer.  fauna,  no. 

15,  p.  23.     August  8,  1899. 
Type  locality. — Wingard,  n^ar  Carlton  House,  Saskatchewan, 

Canada. 

Zapns  princeps  oregonns  Preble. 

1899.    Zapus  princeps  oregonus  Preble,  North  Amer.  fauna, 

no.  15,  p.  24.     August  8,  1899. 
Type   locality.  —  Elgin,    Blue    Mountains,  Union    County, 
Oregon. 

Zapns  major  Preble. 

1899.    Zapus  major  Preble,  North   Amer.  fauna,  no.  15,  p. 

24.     August  8,  1899. 
Type  locality. —  Warner  Mountains,  Lake  County,  Oregon. 

Zapns  nevadensis  Preble. 

1899.    Zapus  nevadensis  Preble,  North  Amer.  fauna,  no.  15, 

p.  25.  .Augusts,  1899. 
Type  locality.  — Ruby  Mountains,  Elko  County,  Nevada. 

Zapns  trinotatns  Rhoads. 

1894.  Zapus  trinotatus  Rhoads,  Proc.  acad.  nat.  sd.  Phila., 
p.  4^1.    January  15, 1895. 

Type  locality.  —  Lulu  Island,  mouth  of  Fraser  River,  British 
Columbia,  Canada. 
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Zapns  trinotatUB  alleni  (£lUot) . 

1898.  Zftpiis  alleni  Elijot,  Field    Coluni.   mus.,  publication 

27.  zool.  ser.,  i,  p.  212.     March,  1898. 

1899.  Zapns  trinotatus  alhni  Preble,  North  Amer.  fauna,  no. 
15,  p.  27.     August  8,  1899. 

Type    locality.  —  Pyramid    Peak,    Lake    Tahoe,    Eldorado 
County,  CaUfornia. 

Zapus  montanns  (Mernam). 

1897.    Zapns  trinotatns  mo;/Ya/^//,s  MerriaM,  Proc.  biol.  soc. 

Washington,  xi,  p.  104.     April  2G,  1897. 
1899.    Zfpus  inontanns  Preble,  North  Amer.  fauna,  no.  15,  p. 

28.  August  8,  1899. 

Type   locality.  —  Crater    Lake,    Mount  ;  Mazama,   Klamath 
County,  Oregon. 

Zapns  orarios  Preble. 

1899.    Zapns  orarius  Preble,  Noith  Amer.  fau^a,  no.  15,  p. 

29.  August  8,  1899. 

Type  locality.  —  Point  Reyes,  Marin  County,  California. 

Zapns  pacificos  Mernam. 

1897.    Zapns  pacificns  Merriam,  Proc.  biol.  soc.  Washington, 

XI,  p.  104.     April  26,  1897. 
Type  lo<  auty.  —  Prospect,    Kogue    River   Valley,    Jackson 

County,  Oregon. 

ZapuB  saltator  Allen. 

1899.    Zapns  saltator  Allen,  Bull.  Amer.  mus.  nat.  hist.,  xii, 

p.  8.     March  4,  1899. 
Type   lo(  ality.  —  Telegraph    Creek,    Stikine    River,   British 

Columbia,  Canada. 


Genus  NAPAEOZAPUS  Preble.' 

1899.    Nnpaeozapus  Preble,  North  vViner.  fauna,  no.  15,  p.  38. 
August  8,  1899.     Type.  —  Zipns  insujnia  Miller. 

1  Characterized  as  a  subgenus  by  Preble,  but  regarded  as  a  genus  by  MiUer  (BulL  N.  Y. 
State  museum,  vi,  p.  330,  November  18, 1899). 
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Napaeosapns  insigxiis  (Miller). 

1891.  Z^qms  insigiiis  Miller,  Amer.  nat.,  xxv,  p.  742. 
August,  1891. 

1899.  Napaeoznpus  insignis  Miller,  Bull.  X.  Y.  State  mu- 
seum, VI,  p.  880.     November  18,  1899. 

Type  locality.  —  Restigouche  River,  New  Brunswick,  Can- 
ada. 

Napaeozapns  insignis  roanensis  (Preble). 

1899.  Zcijnis  {Xapaeozapus)  insignis  r(Hm€n8i8  Preble, 
North  Amer.  fauna,  no.  15,  p.  35.     August  8,  1899. 

1900.  Napaeozapvs  insignis  roanensis  Miller,  Bull.  N.  Y. 
State  museum,  viii,*  p.  114.     November  21,  1900. 

Type  locality.  —  Roan  Mountain,  Mitchell  County,  North 
Carolina. 

Napaeozapns  insignis  abietomm  ( Preble) . 

1899.  Zajyus  {Najxieozapus)  insignis  abietorum  Preble, 
North  Amer.  fauna,  no.  15,  p.  36.     August  8,  1899. 

1900.  Napaeozapns  insignis  abietorion  Miller,  Bull.  N.  Y. 
State  museum,  viii,  p.  114.     Noyember  21,  1900. 

Type  locality.  —  Peninsula  Harbor,  north  shore  of  Lake  Su- 
perior, Ontario,  Canada. 


Famil}'  OCTODONTIDAE. 


Subfamily  Loncherinae. 


Genus  LONCHERES  Illiger. 

1811.     Loiicheres  Illiger,  Prodr.  syst.  mamm.  et  avium,  p.  90. 
Type.  —  Myoxus  chrysutus  Zimmermann. 

Loncheres  armatns  (Is.  Geoffroy). 

1838.     Ndovnys  arniatus  Is.  Geopfroy,  Ann.  sci.  nat,  2d  ser., 
X,  p.  125. 
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1843.     Ij[onch€res]   armata  Waoxeb,  Schreber's  Saugthiere, 

Suppl.,  Ill,  p.  385. 
1885.     Loncheres  armatus  True,  Proc.  U.  S.  nat.  mas.,  vn 

(1884),  p.  550.     1885. 
Type  locality.  —  Cayenne,  French  Guiana. 


Genus   PROECHIM7S   Allen. 

1899.  Proechimys  Allen;  Bull.  Amer.  mus.  nat.  hist.,  xii,  p.  264. 
December  26, 1899.  Type.  —  Echimys  trinitatis  Allen  and  Chap- 
man. 


ProechimyB  centralis  (Thomas). 

1896.     Echinoniys  centralis  Thomas,  Ann.  and  mag.  nat  hist, 
6th  ser.,  xvni,  p.  312.     October,  1896. 

1899.  Proechimys  centralis  Allen,  Bull.  Amer.  mus.  nat 
hist.,  XII,  p.  264.    December  26,  1899. 

Type  locality.  —  San  Emilio,  north  end  of  Lake  Nicaragua, 
Nicaragua. 

Proechimys  centralis  chiriqninns  Thomas. 

1900.  Proechimys  centralis  chiriquinus  Thomas,  Ann.  and 
mag.  nat  hist,  7th  ser.,  v,  p.  220.     February,  1900. 

Type  locality.  —  Bogava,  Chiriqui,  Panama.      Altitude,  800 
feet. 


Subfamily  Capromyinae. 


Genus  CAPROMTS   Desmarest 

1822.     Capromys  Desmarest,  Mem.  soc.  d'  hist,  nat,  i,  p.  43. 
Type. —  Capromys  fournieri  DESMAREST^T^odbn  pilorides  Say. 
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*  Capromys  brachjnmis  Hill. 

1851.     Capromys   hrachyurus  Hill,  Gosse's  Nat.  sojourn  in 

Jamaica,  p.  471. 
1885.     Capromys  hrachyurus  Teue,  Proc.  U.  S.  nat.  mas., 

VII  (1884),  p.  600.     1885. 
Type  locality.  —  Jamaica. 

Capromys  brachyunui  thoracatns  Trae. 

1888.     Capromys  hrachyurus  thoracatns  Teue,  Proc.  U.  S.  nat. 

mas.,  p.  469.     September  3,  1888. 
Type  locauty.  —  Little  Swan  Island,  Gulf  of  Honduras. 

Capromys  ingrahami  Allen. 

1891.     Capromys  ingrahami  Allen,  Ball.  Amer.  mas.  nat. 

hist..  Ill,  p.  329.     Aagust  31,  1891. 
Type  locauty.  —  Plana  Key,  Bahama  Islands. 

*  Capromys  melannms  Poej. 

1864.     Capromys  melanurtis  Poey,  Monatsber.  k.  preass.  Akad. 

Wissensch.  Berlin,  p.  384. 
1885.     Capromys  m^ianurus  Teue,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  600.     1885. 
Type  locauty.  —  Manzanillo,  Cuba. 

*  Capromys  pilorides  (Say). 

1822.     I[sodofi]  pilorides  Say,  Joum.  acad.  nat.  sci.  Phila., 

II,  p.  333. 
1848.     Capromys    pilorides    Waterhouse,     Nat.    hist,    of 

mamm.,  ii,  p.  287. 
1885.      Capromys  pilorides  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  600.     1885. 
Type  locality.  —  "  South  America  or  one  of  the  West  Indian 

islands."     (Cuba.) 

*  Capromys  prehensilis  Poeppig. 

1824.     Capromys  prehensilis  Poeppig,  Journ.  acad.  nat.  sci. 

Phila.,  IV,  p.  11. 
1885.     Capromys  prehensilis  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  600.     1885. 
Type  locality.  —  Wooded  parts  of  southern  Cuba. 
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Genus  PLAaiODONTIA  F.  Cuvier. 

1836.     Plaffiodontm    F.    Clvi^r,    Ann.   sci.    nat.,   2d  sen,   vi 
p.    347.     Type.  ^-  PhKjunJimtia  (letlhott  F.  Cuvier. 

*  Plagiodontia  aedium  F.  Cuvier. 

1831).     Pl(((/i(xl(mtia  (tedium   F,   Cuviee,  Ann.  sci.  nat.,  2d 

ser.,  VI,  p.  347. 
1885.     Plagiodontia  (itdium  True,  Proc.  U.  S.  nat.  mus.,  vu 

(1884),  p.  600.     1885.  ' 
Type  locality.  —  San  Domingo. 


Family  ERETHIZONTIOAE. 


Subfarailv  Erethizontinae. 


Genus  ERETHIZON   F.   Cuvier. 

1822.     Erethizon  F.  Cuvier,  Mem.  mus.  d*  hist,  nat.,  Paris,  ix, 
p.  426.     T}^e.  —  Hi/strix  dorsata  LmxAEUs. 


*  Erethizon  dorsattim  ( Linnaeus ). 

1758.     [Hystrix]  dorsata  Lixxaeus,  Syst.  nat.,  x  ed.,  i,  p.  57. 
1822.     E[rethizon']  dorsatum  F.  Cuvier,  M^m.  mus.  d'  hist. 

nat.,  Paris,  ix,  p.  432. 
1885.     Erethizon  dorsatus  dorsatus  True,  Proc.  U.   S.  nat. 

mus.,  VII  (1884),  p.  600.     1885. 
Type  locality.  —  Eastern  Canada. 

Erethizon  dorsatnm  picinum  Bangs. 

1900.     Erethizon  dorsatm  picinus  Bangs,  Proc.   New  Eng- 
land zool.  club,  II,  p.  37.     September  20,  1900. 
Type  locality.  —  Lance  au  Loup,  Strait  of  Belle  Isle,  Lab- 
rador. 
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*  ZSrethison  epizanthum  Brandt. 

1835.     Erethizo7i  epixanthus  Brandt,  Mem.  acad.  imp.  des 

sd.,  St.  Petersburg,  6th  ser.,  i,  p.  390. 
1885.     Erethizon  dorsatus  eptxanthus  True,  Proc.  U.  S.  nat. 

mus.,  VII  (1884),  p.  600.     1885. 
Type  locality.  —  Xorthwestern  America. 

Erethizon  epizanthnxn  couesi  Meams. 

1897.     Erethizon  epixanthus  coitesi  Mearxs,  Proc.  U.  S.  nat. 

mus.,  XIX,  p.  723.     July  30,  1897. 
Type  locality.  —  Fort  Whipple,  Yavapai  County,  Arizona. 

Erethizon  epizanthum  myops  Merriam. 

1900.     Erethizon  epixanthus  nit/ops  Merriam,  Proc.  Washing- 
ton acad.  8ci.,  ii,  p.  27.     March  14,  1900. 
Type  locality.  —  Portage  Bay,  Alaska  Peninsula,  Alaska. 


Genus   COENDOXJ   Lac^p^de. 

1799.  Coendoti  Lac^p^de,  Tableau  des  divisions,  sous-diviKions^ 
ordres  et  genres  des  mammif^res,  p.  11  (published  as  supplement 
to  Discours  d'  ouverture  et  de  cloture  du  cours  d'histoire  naturelle 
et  tableaux  m^thodiques  des  mammiferes  et  des  oiseaux.)  Type. — 
Hystrix  preheyisilis  Linnaeus. 

This  name  was  formally  adopted  in  place  of  Sinetherus  F.  Cuvier 
(M^m.   mus.  d'hist.  nat.,  Paris,  ix,  p.  433,  1822)    by  Trouessart  • 
in  1897  (Catal.  mamm.,  pt.  iii,  p.  621). 


*  Coendon  mexicannm  (Kerr) . 

1792.     Hystrix  mexicana  Kerr,  Anim.  kingd.,  i,  p.  214. 
1885.     iSyn^theres  mexicanns  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  600.     1885.  •...>..< 

Type  locality.  —  Mountains  of  Mexico. 

Coendon  pallidum  (Waterhouse). 

1848.     Cercolabes  jxiUidiisV^ATEHHOvsE,  Xat.  hist,  of  mamm., 
II,  p.  434. 
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1897.     [Coendu]  pallidus  Tbouessabt,  Catal.  mamm.,  pt  ni, 

p.  622. 
Type  locality.  —  **  Said  to  be  ...  .  the  West  Indies." 


Family  DASTPROCTIDAE. 


Genus  DASTPROCTA  Illiger. 

1811.   Dasyprocta  Illiger,  Prodr.  syst.  mamm.  et  avium,  p. 
Included  two  species  —  agvti  and  acuchy. 


*  Dasjrprocta  cristata  (Desmarest) . 

1816.    Cavia  cristata  Desmarest,  Nouv.  diet,  d*  hist,  nat,  i, 

p.  218. 
1820.   Da^syprocta  cristata  Desmarest,  Mamm.,  p.*358. 
1885.   Dasyprocta  cristata^  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  600.     1885. 
Type  locality.  —  "  Surinam" ;  this  is  erroneous  according  to 

Alston,  who  states  that  the  animal  is  West  Indian. 

*Da8]rproctai8thmica  Alston. 

1876.   Daayprocta  isthmica  Alston,  Proc.  zool.  soc.  London, 

p.  347. 
1885.   Dasyprocta  isthmica  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  600.     1885. 
Type  locality.  —  Colon,  Colombia. 

*  Dasjrprocta  mazicaiia  Saussure. 

1860.   Dasyprocta  meocicana  Saussure,  Revue  et  magasin  de 

zoologie,  2d  ser.,  xii,  p.  53. 
1885.   Dasyprocta  mexicana  True,  Proc.  TJ.  S.  nat.  mus.,  vu 

(1884),  p.  600.     1885. 
Type  locality.  — "  Hot  zone  of  Mexico ";  probably  in  the 

State  of  Vera  Cruz. 

*  Dasjrprocta  punctata  Gray. 

1842.   Dasyprocta  punctata  Qray,  Ann.  and  mag.  nat.  hist., 
X,  p.  264. 
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1885.   Dast^procta  punctata  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  600.     1885. 
Type  locality.  —  South  America. 


Genus  AGOUTI  Lac^p^de. 

1799.  Agouti  LACip^E,  Tableau  dee  divisions,  sous-divisions, 
ordres  et  genres  des  mammif^res,  p.  9  (published  as  supplement  to 
Discours  d'ouverture  et  de  cl6ture  du  oours  d'histoire  naturelie  et 
tableaux  m^thodiques  des  mammif^res  et  des  oiseaux.)  Type.  — 
Muspaca  Linnaeus. 

The  fact  that  this  name  antedates  Codogenus  F.  Ouvier  (Ann. 
da  mus.  d'  hist,  nat.,  Paris,  x,  p.  203,  1807)  has  been  pointed  out  by 
Palmer  (Proc.  biol.  soc.  Washington,  xi,  pp.  243,  248,  December 
17,1897). 

*Agonti  paca  (Linnaeus). 

1766.    \^Mtui]  paca  Linnaeus,  Syst.  nat.,  xn  ed.,  i,  p.  81. 

1799.  AgotUi  paca  LAoip^DE,  Tableau  des  divisions,  sous- 
divisions,  ordres  et  genres  des  mammif^res,  p.  9. 

1885.  Codogenys  paca  Tbue,  Proc.  U.  S.  nat  mus.,  vn  (1884), 
p.  600.     1885. 

Type  locality.  —  Brazil. 


Suborder  Duplicidentata. 

Family  OCHOTONIDAE. 

Genus  OCHOTONA  Link. 

1795.    Ochotona  Link,  Zool.  Beytrage,  i,  pt.  ii,  p.  74.     Included 
the  species /nm^tM,  alpinusj  and  oc/iotana. 
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Ochotona  collaris  (Nelson) . 

1893.    Lagomys  collaris  Nelson,  Proc.  biol.  soc.  Washington, 

VIII,  p.  1 17.     December  21,  1893. 
1 897.    [  Ochotona']  collaris  Trouessabt,  Catal.  mamm.,  pt.  iii,  p. 

648. 
Type  locality.  —  Near  head  of  Tanana  River,  aboat   200 

miles  south  of  Fort  Yukon,  Alaska. 

Ochotona  cuppes  Bangs. 

1899.    Ochotona  cuppes  Bangs,  Proc.  New  England  zool.  club, 

1,  p.  40.     June  5,  1899. 

Type  locality.  —  Monishee  Divide,  Gold  Range,  British  Co- 
lumbia, Canada.     Altitude,  4000  feet. 

Ochotona  princeps  (Richardson). 

1828.   Ltpus   (La(/oniy8)  princeps  Rkhardson,  Zool.  joum., 

Ill,  p.  520. 
1897.   [^Ochotona']  priyicejys  Trouessart,  Catal.  mamm.,  pt.  iii, 

p.  648. 
Type  locality.  —  "  Stony  places  in  the  Rocky  Mountains  "  : 

probably  mountains  of  northern  British  Columbia. 

*  Ochotona  sazatilis  Bangs. 

1885.  L<((jo)nys  princeps  True,  Pi;oc.  U.  S.  nat.  mus.,  vn 
(1884),  p.  600.     1885.     (Part.) 

1899.  Ochotona  sa.ratilis  BAX(iS,  Proc.  New  England  zool. 
club,  I,  p.  41.     June  5,  1899. 

Type  locality.  —  Near  timberline,  Snowy  Range,  Mont- 
gomery, Park  County,  Colorado. 

Ochotona  schisticeps  (Merriam). 

1889.    Layomys  schisticeps  Merriam,  North  Amer.  fauna,  no. 

2,  p.  11.     October  30,  1889. 

1897.    Ochotona    schisticeps    Merriam,    Mazama,    i,  p.   223. 

October,  1897. 
Type  locality.  —  Donner,  Placer  County,  California. 
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Family  LEPORIDAB. 

Genus  ROMEROLAG-ITS  Merriam. 

1896.    Romerolagus  Merriam,  Proc.  biol.  soc.  Washington,  x,  p. 
173.    December  29, 1896.    Type.  —  Romerolagus  neUoni  Merriam. 


Romerolagus  nelsoni  Merriam. 

1896.   Romerolagus  nelsoni  Merriam,  Proc.  biol.  soc.  Wash- 
ington, X,  p.  173.     December  29,  1896. 
Type  locality.  —  West  slope  of  Mount  Popocatepetl,  State  of 
Mexico,  Mexico.     Altitude,  11,000  feet. 
According  to  an  anonymous  reviewer  in  Natural  Science  (x,  p. 
161,  March,  1897)  this  animal  received  the  name  Lepus  diazi  in  1893 
(Ferrari-P6rez,  Exposicion  Internacional  Columbiana  de  Chicago  en 
1893.     Catalogo  Comision  Geografico-Explorada  de  la  Reptiblica 
Mexicana,  pi.  42,  March,  1893). 


Genus  LZiPUS  Linnaeus. 

1758.  Lepus  Linnaeus,  Syst.  nat,  x  ed.,  i,  p.  57.     Type. — Lepiis 
timid  US  Linnaeus. 


Subgenus  Lepus  Linnaeus. 

*Ijapii8  americanus  Erxleben. 

1777.    [Zepus]  americanus  Erxleben,  Syst.  regni  anira.,  i,  p. 

330. 
1885.    Lepus  ariiericanus  americanus  True,   Proc.  U.  S.  nat. 

mus.,  VII  (1884),  p.  601.     1885. 
Type  locality.  —  Vicinity  of  Hudson  Bay,  Canada. 

*  Lepns  americaniis  bairdii  (Ilayden). 

1869.     Lepus  bairdii  Hayden,  Amer.  nat.,  iii,  p.  115.     May, 
1869. 
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1874.     Lepus  americantis  var.  bairdii  Allen,  Bull.  Essex  inst., 

VI,  p.  61. 
1885.     Lepus  americanus  bairdii  True,  Proc.  U.  S.  nat.  mas., 

VII  (1884),  p.  601.     1885. 
Type  locality.  —  Columbia  Valley,  Wind  River  Mountains, 

Fremont  County,  Wyoming. 

liepus  amdricanus  columbiansis  Hhoads. 

.1895.     Lepus  americanus  colunibiensis  R  ho  ads,  Proc.  acad. 

mat.  sci.  Phila.,  p.  242.     July  2,  1895. 
Type  locality.  —  Vernon,  British  Columbia,  Canada. 

Xepns  amdricaniui  dalli  Merriam. 

1900.     Lepus  americanus  dalli  Merriam,  Proc.  Washington 

acad.  sci.,  ii,  p.  29.     March  14,  1900. 
Type  locality.  —  Nulato  River,  Alaska. 

Lepus  americaniis  macfarlani  Merriam. 

1900.     Lepus  americanus  macfarlani  Merriam,  Proc.  Wash- 
ington acad.  sci.,  ii,  p.  30.     March  14,  1900. 
Type  locality.  —  Fort  Anderson,  near  mouth  of  Anderson 
River,  Mackenzie,  Canada. 

Lepus  americanus  phaeonotns  Allen. 

1899.     Lepus  am^ericanus phaeonotus  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  xii,  p.  11.     March  4,  1899. 
Type  locality.  —  Hallock,  Kittson  County,  Minnesota. 

Lepns  americanns  struthopus  Bangs. 

1898.     I^epus  americanus  struthopus  Baxgs,  Proc.  biol.  soc. 

Washington,  xii,  p.  81.     March  24,  1898. 
Type  locality.  —  Digby,  Nova  Scotia,  Canada. 

*  Lepns  americanns  virginianns  (Harlan). 

1825.     Lepus  inrginianus  Harlan,  Fauna  Americana,  p.  196. 
1877.     {^Lepus  americaims']  var.  viryinianvs  Allen,  Monogr. 

N.  Amer.  rodentia,  p.  307.     August,  1877. 
1885.     Lepus  americanus  virgiyiiayius  True,  Proc.  U.  S.  nat. 

mus.,  VII  (1884),  p.  601.     1885. 
Type  locality. — Blue  Mountains,  northeast  of  Harrisburg, 

Pennsylvania. 
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Lepos  arcticns  Koss.^ 

1819.   Lepus  arcticus  Ross,  Ross's  voyage,  8vo.  ed.,  ii,  append. 

IV,  p.  151. 
1896.    LepuB    arcticus    Rhoads,    Amer.    nat.,   xxx,   p.   235. 

March,  1896. 
Type  locality.  —  Baffin  Land,  southeast  of  Cape  Bowen. 
On  page  170  of  the  same  volume  this  species  is  named  Lepus 
glacialis  by  Leach  (see  Rhoads,  Amer.  nat.,  xxx,  pp.  234-235, 
March,  1896;  Stone,  Auk,  xiii,  p.  183-187,  April,  1896;  Merriam, 
Science,  n.  s.,  iii,  pp.  564-565,  April  10,  1896;  Rhoads,  Science, 
n.  8.,  ui,  pp.  843-844,  June  5,  1896;  Merriam,  Science,  n.  s.,  iii, 
p.  845,  June  5,  1896). 

Lepus  arcticns  bangsii  Rhoads. 

1896.     Lepus  arcticus  ba^iysii  Rhoads,  Amer.  nat.,  xxx,  p.  236. 

March,  1896. 
Type  locality.  —  Codroy,  Newfoundland. 
Regarded  by  Miller  (Proc.  biol.  soc.  Washington,  xiii,  p.  39, 
May  29,  1899)  as  a  distinct  species. 

Lepus  bishopi  Allen. 

1899.     Lepus  bishopi  Allen,  Bull.  Amer.  mus.  nat.  hbt.,  xii, 

p.  11.     March  4,  1899. 
Type  locality.  —  Mill  Lake,  Turtle  Mountains,  near  northern 

border  of  North  Dakota. 

*  Lepnp  campestris  Bachman. 

1837.     Lepus  campestris  Bachman,  Journ.  acad.  nat.  sci.  Phila., 

vii,  p.  349. 
1885.     Lepus  campestris  True,  Proc.   U.   S.  nat.  mus.,  vii 

(1884),  p.  601.     1885. 
Type  locality.  —  Plains  of  the  Saskatchewan,  Canada. 

Lepus  groenlandicns  Rhoads. 

1896.     Lepus  groenlandicns  Rhoads,  Amer.  nat.,  xxx,  p.  236. 

March,  1896. 
Type  locality.  —  Robertson's  Bay  (lat.  78°  N.),  Greenland. 

^  The  polar  hares  were  revised  by  Rhoads  in  1896  (Proc.  acad.  nat.  sci.  Phila.,  pp.  351-376, 
Aug.  4, 1896),  but  numerous  changes  in  the  status  and  nomenclature  of  the  species  have 
since  been  made. 
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Lepus  klamathensis  Merriam. 

1899.     Lepus  kUiinathetisis  Mbbriam,  North  Amer.  fauna,  no. 

16,  p.  100.     October  28,  1899. 
Type  locality.  —  Fort  Klamath,  Klamath  County,  Oregon. 

*  Lepiis  labradorius  Miller. 

1885.     Lepus  timidus  True,  Proc.  U.  S.  nat.  mu8.,  vii  (1884), 
p.  601.     1885.     (Part.) 

1899.  Lepus  labradorius  Milleb,  Proc.  biol.  80c.  Washing- 
ton, XIII,  p.  39.    May  29, 1899. 

Type  locality.  —  Fort  Chimo,  Ungava,  Labrador. 

Lepus  othns  Merriam. 

1896.     Lepus  tschuktschorum  Rhoads,  Proc.  acad.  nat.  sci. 
Phila.,  371.     August  4,  1896.     (Part.) 

1900.  Lepus  othus  Merriam,  Proc.  Washington  acad.  sci.,  ii, 
p.  28.     March  14,  1900. 

Type  locality.  —  St.  Michaels,  Norton  Sound,  Alaska. 

Lepiis  poadromus  Merriam. 

1900.     Lejms  j>oadromus  Merriam,  Proc.  Washington  acad. 

8ci„  II,  p.  29.     March  14,  1900. 
Type  locality.  —  Stepovak  Bay,  Alaska  Peninsula,  Alaska. 

*  Lepus  washingtonii  Baird. 

1855.     Lepus  washingtonii  Baird,  Proc.  acad.  nat.  sci.  Phila., 

VII,  p.  333. 
1885.     Lepus  americanus  icashingtoni  True,  Proc.  U.  S.  nat. 

mus.,  VII  (1884),  p.  601.     1885.. 
1895.     Lepus  washingtoni  Rhoads,  Proc.  acad.  nat.  sci.  Phila., 

p.  241.    July  2,  1895. 
Type  locality.  —  Puget  Sound. 


Subgenus  Macrotolagus  Mearns. 

1896.     Macrotolagus  Mearxs,  Proc.  U.  S.  nat.  mus.,  xviii,  p. 
552.     Type.  —  Lepus  alleni  Mearns. 
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Lepns  alleni  Mearns. 

1890.     LepHS  (lUeni  Mearns,  Bull.  Amer.  inus.  nat.  hist.,  ii, 

p.  294.     February  21,  1890. 
Type  locality.  —  Rillito,  on  the  Southern  Pacific  Railroad, 
Pima  County,  Arizona. 

Lepus  alleni  paUtans  Bangs. 

1900.      Lepus    (Jf(fcrotoh(f/Ns)    alleni  jhtUtana    Bangs,   Proc. 

Xew  England  zool.  club,  i,  p.  ^h.     February  23,  1900. 
Type  lo(  ality.  —  Aguacaliente,  about  forty  miles  southeast 

of  Mazatlan,  State  of  Sinaloa,  Mexico. 

Lepus  asellus  Miller. 

1899.     Lepus  asellus  Miller,  Proc.  acad.  nat.  sci.  Phila.,p.  380. 

October  5,  1899. 
Type  locality.  —  San  Luis  Potosi,  State  of  San  Luis  Potosi, 

Mexico. 

*  Lepus  califomious  Gray. 

1837.     Lepns    californica    Gray,    Charles  worth's   mag.    nat. 

hist.,  I,  p.  586. 
1885.     Lepus  calif ornicus  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  601.'  1885. 
Type  locality.  —  "  St.  Antoine  "  (Santa  Barbara  County?), 

California. 

Lepus  califomicus  xanti  Thomas. 

1898.     Lepus  califomicus  X4niti  Thomas,  Ann.  and  mag.  nat. 

hist.,  Tth  sen,  i,  p.  45.     Januar\%  1898. 
Type  locality.  —  Santa  Anita,  Lower  California,  Mexico. 

*  Lepus  callotis  Wagler. 

1830.    Lepus   callotis    Wagler,   Xat.    Syst.   der   Amphibien, 

p.  23. 
1885.    Leims  callotis  callotis  True,  Proc.  L"^.  S.  nat.  mus.,  vii 

(1884),  p.  601.     1885.     (Part.) 
Type  locality.  —  *•  Mexico." 

Lepus  gaillardi  Mearns. 

1896.    Lepus  gaillardi  Mearns,  Proc.  U.  S.  nat.  mus.,  xviii,  p. 

560.     June  24,  1896. 
Type   locality-.  —  West   Fork   of  the   Playas   Valley,   near 

monument  no.    63,  Mexican   boundary  line,  Grant   County, 

New  Mexico. 
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Lepus  insnlaris  Bryant. 

1891.    Lepus   insnlaris  Bryant,  Proc.  California  acad.   sci., 

2d  ser.,  iii,  p.  92.     April  23,  1891. 
1895.   Lepus  edxnardsi  St.  Loup,  Bull.  mud.  d'hist.  nat.,  Paris, 

1,  p.  5. 

Type   locality.  —  Espiritu   Santo  Island,  Lower  California, 
Mexico. 

Lepus  martirensis  Stowell. 

1895.  Lepus  martirensis  Stowell,  Proc.  California  acad.  sd., 
2d  ser.,  v,  p.  51.     May  28,  1895. 

Type  locality.  —  San  Pedro  Martir  Mountains,  Lower  Cali- 
fornia, Mexico. 

*  Lepus  melanotis  Mearns. 

1885.   Lepus  callotis  texlaniis  True,  Proc.   U.  S.  nat.   mus., 

VII  (1884),  p.  601.     1885.     (Part.) 
1890.    I^epus  mehinotis  Mearns,  Bull.  Amer.  mus.  nat.  hist., 

II,  p.  297.     February  21,  1890. 
Type  locality. —  Independence,  Montgomery  County,  Kansas. 

Lepus  merriami  Mearns. 

1896.  Lepus  merriami  Mearns,  Preliminary  diagnoses  of  new 
mammals  from  the  Mexican  border  of  the  United  States,  p. 

2.  March  25,    1896.     (Reprint:    Proc.   U.    S.   nat.  mus., 
xviii,  p.  443.     May  23,  1896.) 

Type  locality.  —  Fort  Clark,  Kinney  County,  Texas. 

Lepus  tezianus  Waterhouse. 

1848.  I^epHS  texianiis  Waterhouse,  Nat.  hist,  mamiy.,  ii,  p. 

136. 
1890.    Lepus  texianies  Mearns,  Bull.  Amer.  mus.  nat.  hist., 

II,  p.  294.     February  21,  1890. 
Type   locality. — Unknown,  but  probably  in   Arizona  (see 

Mearns,  Bull.  Amer.  mus.  nat.  hist.,  ii,  p.  296,  February  21, 

1890). 

Lepus  texianus  deserticola  fleams. 

1896.   Lepus  texianus  deserticola  Mearns,  Proc.  U.  S.  nat. 

mus.,  xviii,  p.  564.     June  24,  1896. 
Type  locality.  —  Western  edge  of  Colorado  Desert,  at  the 
base  of  Coast  Range  Mountains,  San  Diego  County,  Cali- 
fornia. 
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Lepos  texianus  eremicus  Allen. 

1894.    Lepus  texianus  eremicus  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  VI,  p.  347.     December  7,  1894. 
Type  locality.  —  Fairbank,  Cochise  County,  Arizona. 

Lepos  tdxianus  griseiis  Mearns. 

1896.    Zepus  texianus  griseus  Mearxs,  Proc.  U.  S,  nat.  mus., 

XVIII,  p.  562.     June  24,  1896. 
Type  locality.  —  Fort  Hancock,  El  Paso  County,  Texas. 


Subgenus  Limnolagus  M earns. 

1897.    Litunolagus  Mearxs,  Science,  n.  s.,  v,  p.  393.     Marcih  5, 
1897.     Type.  —  Ltpus  aqanticns  Bacumax. 


*  Lepos  aqoaticos  Bachman. 

1837.   Lepus  aquuticns  Bachman,  Journ.  acad.  nat.  sci.  Phila., 

vii,  p.  319. 
18S5.    Lepus   uquaticus   True,    Proc.    V.    S.   nat.    mus.,    vii 

(1884).  p.  601.     isso.     (Part.) 
Type  locality.  —  Swamps  of  Alabama  and  Mis8i8sij)pi. 

Lepos  aqoaticos  attwateri  Allen. 

1><95.    Lepus  aquatirus  attirdteri   Allex.    Bull.   Amer.  mus. 

nat.  hist.,  vii,  p.  327.     November  8,  lS9o. 
Type  locality.  —  Medina  River,  eighteen  miles  south  of  San 
Antonio,  Bexar  County,  Texas. 

*  Lepos  palostris  Bachman. 

1887.    Lep}(S  jxihtstris  Bachmax,  Joiirn.  acad.  nat.  sci.  Phila., 

vii,  p.  194. 
1S85.    Lepus  pulustris    True,    Proc.    V.    S.    nat.    mus.,    vii 

(18H4),  p.  601.     1SS5.     (Part.) 
Type  locality.  —  Eastern  South  Carolina. 

Lepos  palostris  palodicola  (Miller  and  Bangs). 

1894.    Lepus  palmlicohi  Miller  and  Bax(;s,  Proc.  biol.  soc. 

Washington,  ix,  p.  105.     June  9,  1S94. 
1894.    I^epus  pah(stris  2>^dudicoh(  Chapmax,  Bull.  Amer.  mus. 
nat.  hist.,  vi,  p.  340.     November  30,  1894. 


Digitized  by  VjOOQIC 


184    PROCEEDINGS:   BOSTON  SOCIETY  NATURAL  HISTORY. 

Type   locality.  —  Fort   Island,   near   Crystal   River,    Citrus 
County,  Florida. 

Lepns  telmalemonns  ElHot. 

1899.    Lepus   tehn/xlemonus   Elliot,    Field    Columbian    mus., 

publication  88,  zool.  ser.,  i,  p.  285.     May  24,  1899. 
Type  locality.  —  Washita  River,  near  Dougherty,  Chickasaw 
Nation,  Indian  Territory. 

Lepns  trnei  Allen. 

1890.    Lepus  truei  Allen,  Bull.  Araer.  mus.  nat.  hist.,  iii,  p. 

192.     December  10,  1890. 
Type  locality.  —  Mirador,  State  of  Vera  Cruz,  Mexico. 


Subgenus  Sylvilagus  Gray. 

1867.  Sylvilagus  Gray,  Ann.  and  mag.  nat.  hist.,  3d  ser.,  xx, 
p.  221.     Type.  —  Lepus  sylvatlcus  Bachman. 

Forsyth  Major  has  recently  (Trans.  Linn.  soc.  London,  zool, 
2d  ser.,  vii,  pp.  433-520,  Xovember,  1899)  united  Syhilagus^ 
LUnnolagus^  Ronierolagus^  and  Tapeti  to  form  a  group,  Sylmlagus, 
coordinate  in  rank  with  Caprolagus,  Xesolagus,  and  Oryctolagtts. 
He  remarks  (p.  514)  that  whether  these  four  groups  "are  to  be 
considered  as  genera  or  subgenera  is  for  the  present  quite  imma- 
terial." 


^ Lepns  arizonae  (Allen). 

1877.  [^Lepus  sylvattcus]    var.   arizonae   Allen,  Monogr.  N. 

Amer.  rodentia,  p.  332.     August,  1877. 
1885.    LejHts  syloaticus  arizonae  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  601.     1885. 
1890.   Lepus   arizonae  Mebeiam,  North  Amer.  fauna,  no.  3,  p. 

76.     September  11,  1890. 
Type  locality.  —  Seal's    Springs,   fifty   miles  west    of  Fort 

Whipple,  Yavapai  County,  Arizona. 
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Lepus  arizonae  confinis  Allen. 

1898.  Lepus  arizonae  confinis  Allen,  Bull.  Amer.  mus.  nat. 
hist.,  X,  p.  146.     April  12,  1898. 

Type  locality.  —  Playa  Maria,  Lower  California,  Mexico. 

Lepus  arizonae  major  Mearus. 

1896.    Lepus  arizonae  major  3Iearxs,  Proc.  U.  S.  nat.  mus., 

XYiii,  p.  557.     June  24,  1896. 
Type  locality.  —  Calabasas,  Pima  ('ounty,  Arizona. 

Lepus  arizonae  minor  ^learns. 

1896.  Lepus  arizonae  minor  Mearns,  Proc.  U.  S.  nat.  mus., 
XVIII,  p.  557.      June  24,  1896. 

Type  locality.  —  El  Paso,  El  Paso  County,  Texas. 

Lepus  baileyi  Merriam. 

1897.  Lepus  baileyi  Merriam,  Proc.  biol.  soc.  Washington, 
XI,  p.  148.     June  9,  1897. 

Type  locality.  —  Spring  Creek,  east  side  of  Bighorn  Basin, 
Bighorn  County,  Wyoming. 

Lepus  floridanns  (Allen). 

1890.  Lepus  sylvaticus  Jforidanus  Allen,  Bull.  Amer.  mus. 
nat.  hist.,  in,  p.  160.     October  8,  1890. 

1899.  Lepus  floridanus  Allen,  Bull.  Amer.  mus.  nat.  hist., 
xii,  p.  13.     March  4,  1899. 

Type  locality.  —  Sebastian  River,  Brevard  County,  Florida. 

Lepus  floridanus  alacer  (Bangs). 

1896.  Lepns  sylvaticus  alacer  Bangs.  Proc.  biol.  soc.  Wash- 
ington, X,  p.  136.     December  2S,  1896. 

Type  locality.  —  Stilwell,  Boston  Mountains,  Indian  Terri- 
tory. 

*^Lepns  floridanus  audubonii  (Baird). 

1857.    Lepus  audubonii  Baikd,  Mamm.  N.  Amer.,  p.  60S. 
1885.    Lepus  sylvaticus  auduhoni  True,  Proc.  U.  8.  nat.  mus., 

VII  (1884),  p.  601.     1885. 
1899.    Ljepus  floridanus  auduhoni  Miller,  Proc.  acad.  nat.  sci. 

PhUa.,  p.  389.     October,  1899. 
Type  locality.  —  San  Francisco,  California. 
The  combination  Lepus  floridanus  audubonii  is  untenable. 
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Lepns  floridanoB  aztecns  (Allen). 

1890.   Lepus  syhaticus  azteciia  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  Ill,  p.  188.     December  10, 1890. 
Type  locality. —  City  of  Tehuantepec,  State  of  Oaxaca,  Mex- 
ico. 

Lepns  floridanns  caniclonis  Miller. 

1899.    Lepus  floridanus  caniclmiis  Miller,  Proc.  acad.  nat. 

sci.  Phila.,  p.  388.     October  5,  1899. 
Type  locality.  —  Fort  Clark,  Kinney  County,  Texas. 

Lepns  floridanns  chapmani  Allen. 

1894.    Lepus  sylmiticus  bachmani  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  vi,  p.  170.     May  31,  1894. 
1899.    Lepus  florid^ mus  chaj)mani  Allen,  Bull.  Amer.  mu8. 

nat.  hist.,  xii,  p.  12.     March  4,  1899. 
Type  locality.  —  Corpus  Christi,  Nueces  County,  Texas. 

Lepns  floridanns  holzneri  (Mearns). 

1896.    Lepus  sylvaticus  holzneri  Mearns,  Proc.  U.  S.  nat.  mus., 

XVIII,  p.  554.     June  24,  1890. 
Type  locality. — Douglas  spruce  zone,  near  summit  of  Hua- 
chuca  Mountains,  southern  Arizona. 

*  Lepus  floridanns  mallnms  (Thomas). 

1885.    Lepus  syhcUicus  sijlnaticus  True,  Proc.  U.  S.  nat.  raus., 
VII  (1884),  p.  601.     1885.      (Part.) 

1898.  Ij\epus']  7iluttaIH]  rnaUurus  Thomas,  Ann.   and  mag. 
nat.  hist.,  7th  ser.,  ii,  p.  820.     October,  1898. 

1899.  T^epus  Jforldanus   tuaUurus  Allen,  Bull.  Amer.  mus. 
nat.  hist,  xii,  p.  18.     March  4,  1899. 

Type  locality.  —  Raleigh,   Wake    County,    North    Carolina. 

Lepns  floridanns  meamsi  (Allen). 

15^94.   Jjtpns   sylv((ti<:us  )ne(trtisi   Allen,   Bull.    Amer.    mus. 

nat.  hist.,  vi,  p.  171.     May  31,  1894. 
1899.    Lepus  Jioridnnus  mearnsi  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  XII,  p.  13.     March  4,  1899. 
Type  locality. —  Fort  Snelling,  Hennepin  County,  Minnesota. 

Lepns  floridanns  pinetis  (Allen). 

1894.    Lepus  sybjaticus  pinetis  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  VI,  p.  348.     December  7,  1894. 
Type  locality.  —  White  Mountains,  Apache  County,  Arizona. 
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Lepus  floridanoB  rigidns  (Mearns) . 

1896.    l^Lepua  aylvaticua]   subspecies  rigidns  Mearns,  Proc. 

U.  S.  nat.  mus.,  xviii,  p.  555.     June  24,  1896. 
TYf»E   LOCALITY.  —  Carrizalillo    Mountains,     near    monument 
no.  31,  Mexican  boundary  line,  Grant  County,  New  Mexico. 

Lepus  floridanus  sanctidiegi  Miller. 

1899.    Lepus  floridanus  sanctidiegi  Miller,  Proc.  acad.  nat. 

sci.  Phila.,  p.  389.     October  5,  1899. 
Type    locality.  —  Mexican    boundary    monument    no.   258, 
shore  of  Pacific  Ocean,  San  Diego  County,  California. 

LepiiB  floridanus  SQbcinctns  Miller. 

1899.    Lepus  floridanus  subcinctus  Miller,  Proc.  acad.   nat. 

sci.  Phila.,  p.  386.     October  5,  1899. 
Type  locality. —  Hacienda  El  Molino,  near  Xegrete,  State  of 

Michoacan,  Mexico. 

Lepus  floridanus  transitionalis  (Bangs) . 

1895.  Lepus  sylvaticus  transitionalis  Ban<;s,  Proc.  Boston 
soc.  nat.  hist.,  xxvi,  p.  405.     January  31,  1895. 

1H99.  J^epus  floridanus  tr((nsitionalis  Allen,  Bull.  Amer. 
mus.  nat.  hist.,  xii,  p.  13.     March  4,  1899. 

Type  locality. —  Liberty  Hill,  Xew  London  County,  Con- 
necticut. 

Lepus  floridanus  3nicatanicus  Miller. 

1899.    I^e pus  floridanus  yucatanicus  Miller,  Proc.  acad.  nat. 

sci.  Phila.,  p.  384.     October  5,  1899. 
Type  locality. —  Merida,  Yucatan. 

Lepus  grangeri  (Allen). 

1895.  Lepus  sylvaticus  grangeri  Allen,  Bull.  Anier.  mus. 
nat.  hist.,  vii,  p.  264.     August  21  *1895. 

1896.  Lepus  grangeri  Allex,  Bull.  Amer.  mus.  nat.  hist.,  viii, 
p.  246.     November  25,  1896. 

Type  locality. —  Hill  Citv,  Black  Hills,  Custer  Countv, 
South  Dakota. 

*  Lepus  graysoni  Allen. 

1877.    Lepus  graysoni  Allex,  Monogr.  N.  Amer.  rodentia,  p. 

347.     August,  1877. 
1885.    Lepus  graysoni  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  601.     1885. 
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Type  locality. —  Tres  Marias  Islands,  State  of  Jalisco,  Mex- 
ico; probably  Maria  Madre  Island  (see  Nelson,  North 
Amer.  fauna,  no.  14,  p.  16,  April  t>9,  1899). 

Lepns  InBolitus  Allen. 

1890.   Lepns  in^olitus  Allen,  Bull.  Amer.  mus.  nat.  hist.,  in, 

p.  189.     December  10,  1890. 
Type  locality.  —  Plains  of  Colima,  State  of  Jalisco,  Mexico. 

*  Lepus  nnttallii  Bacbman. 

1837.    Lepics  nuttallii  Bachman,  Journ.  acad.  nat.  sci.  Phila,, 

VII,  p.  345. 

1885.   Lepus  sylvaticns  inittalli  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  601.    1885.     (Part.) 
1898.    Lepus  niUtaUi  Thomas,  Ann.  and  mag.  nat.  hist.,  7th 

ser.,  II,  p.  320.     October,  1898. 
Type  locality.  —  Vicinity  of  the  junction  of  the  Snake  and 

Columbia  Rivers,  Washington. 

LepuB  orizabae  Merriam. 

1893.    Lepus  orizabae  Merriam,  Proc.  biol.  soc.  Washington, 

VIII,  p.  143.     December  29,  1893. 

Type  locality. — Mount  Orizaba,  State  of  Puebla,  Mexico. 
Altitude,  about  9500  feet. 

Lepns  veraecrucis  Thomas. 

1890.    Lepus  veraecrucis  Thomas,  Proc.  zool.  soc.  London,  p. 

74. 
Type  locality.  —  Las  Vigas,  State  of  Vera  Cruz,  Mexico. 


Subgenus  Microlagus  Trouessart. 

1897.  Microlaffus  Trouessart,  Catal.  mamm.,  pt.  iii,  p.  660, 
Type.  —  Lepus  cinerascens  Allen. 

Regarded  by  Merriam  (Science,  n.  s.,  vii,  p.  32,  January  7,  1898) 
as  identical  with  Sylvilagus, 
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*  Lepns  bachmani  Waterhouse. 

1838.   Lepus  bachmani  Waterhouse,  Proc.  zool.  soc.  London, 

VI,  p.  103. 
1885.   Lepus  troiohridgei  True,   Proc.   TJ.   S.  nat.  mus.,  vn 

(1884),  p.  601.     1885. 

1898.  Lepus  bachmani  Thomas,  Ann.  and  mag.  nat.  hist.,  7th 
ser.,  II,  p.  320.     October,  1898. 

Type  locality.  —  California. 

Lepns  bachmani  nbericolor  Miller. 

1899.  Lepus  bachmani  ubericolor  Miller,  Proc.   acad.  nat. 
8ci.  PhUa.,  p.  383.     October  5,  1899. 

Type  locality.  —  Beaverton,  Washington  County,  Oregon. 

Lepns  cerrosensis  Allen. 

1898.    Lepus  cerrosensis  Allen,  Bull.  Amer.  mus.  nat.  hist., 

X,  p.  145.     AprU  12,  1898. 
Type  locality.  —  Cerros  Island,  Lower  California,  Mexico. 

Lepns  cinerascens  Allen. 

1890.     Lepus  cinerasce?is  Allen,  Bull.  Amer.  mus.  nat.  hist., 

Ill,  p.  159.     October  8,  1890. 
Type  locality.  —  San  Fernando,  Los  Angeles  County,  Cali- 
fornia. 
Regarded  by  Merriam  (Science,  n.  s.,  vii,  p.  32,  January  7,  1898) 
as  probably  a  form  of  X.  bachmani, 

Lepns  peninsnlaris  Allen. 

1898.    Lepus  peninsularis  Allen,  Bull.  Amer.  mus.  nat.  hist., 

X,  p.  144.     April  12,  1898. 
Type  locality.  —  Santa  Anita,  Lower  California,  Mexico. 


Subgenus  Brachylagus  Miller. 

1900.  Brachylagus  Miller,  Proc.  biol.  soc.  Washington,  xiii,  p. 
157.     June  13,  1900.     Type.  —  Lepus  idahoenais  Mekkiam. 
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Lepns  idahoensis  Merriam. 

1891.   Lepus  idahoe)i8i8  Merriam,  North  Amer.  fauna,  no.  5, 

p.  76.     July  30,  1891. 
Type  locality.  —  Pahsimeroi  Valley,  central  Idaho. 


Subgenus  Tapeti  Gray. 

1867.  Tapeti  Gray,  Ann.  and  raag.  nat.  hist,  3d  ser.,  xx,  p.  224. 
September,  1867.  Type. —  Lepus  brasiUenaia  Linnaeus  (X.  tojrteti 
Pallas). 


*  Lepns  gabbi  (Allen). 

1877.   Lepiie  hrasiliensia  var.  gahbi  Allen,  Monogr.  N.  Amer. 

rodentia,  p.  349.     August,  1877. 
1885.   Lepiis  brasiliensis  gabbi   True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  602.     1885. 
1891.   Lepus  gabbi  Allen,  Bull.  Amer.  mus.  nat.  hist,  in,  p. 

216.     April  17,  1891. 
Type  locality. —  Talamanca,  Costa  Rica. 


Order  PINXIPEDIA. 


Family  OTARIIDAB. 


Genus  ZALOPHtJS  Gill. 

1866.     Zalophua   Gill,  Comm.  Essex   inst.,  v,  p.  7.     Type.- 
Otaria  gillesjni  McBain  z=  Otaria  californiana  Lesson. 
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*  Zalophns  califomiannB  (Lesson) . 

1828.     Otaria  califarniana  Lesson,  Diet,  class,  d*  hist,  nat., 

XIII,  p.  420. 
1880.     Zalophus   califorjiiamis   Allex,   Monogr.    N.    Amer. 

pinnipeds,  p.  276. 
1885.     Zalophiis  ccUi/arnianus  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  607.     1885. 
Type  locality.  —  California. 


Genus  EUMETOPIAS  GUI. 

1866.     Eumetopias  Gill,  Comm.  Essex  inst.,  v,  p.  7.     Type.  ■ 
"  Otaria  califomianus  "  =  Otaria  steUeri  Lesson. 


*  Eametopias  stelleri  (Lesson). 

1828.      Otaria  steUeri  Lesson,  Diet,  elass.  d'  hist,  nat.,  xiii,  p. 

420. 
1866.     JEumetopias  stelleri  Gray,  Ann.  and  mag.  nat.  hist.,  3d 

ser.,  xvni,  p.  233. 
1885.     Eumetopias  ateUeri  True,  Proe.  U.  S.  nat.  mus.,  vii 

(1884),  p.  607.     1885. 
Type  locality.  —  North  Paeific  Oeean. 


Genus  CALLOTARIA  Palmer. 

1892.  CaUotaria  Palmer,  Proc.  biol.  soc.  Washington,  vn, 
p.  156.     July  27,  1892.     Type.  —  Phoca  tirsina  Linnaeus. 

According  to  Jordan  and  Clark  (The  fur  seals  and  fur  seal  islands 
of  the  North  Paeific  Ocean,  pt.  iii,  p.  2,  November,  1899)  this  genus 
should  stand  as  CaUorhinua  Gray  (Proc.  zool.  soc.  London,  1859, 
p.  359). 
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* Callotaria  alascana  (Jordan  and  Clark). 

1885.     CaUorhmiis  ursinua  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  607.     1885. 
1899.     Callorhiniis  alascanus  Jobdan  and  Clark,  The  fur 

seals  and  fur  seal  islands  of  the  North  Pacific  Oc^an,  pt.  iii, 

p.  ±    November,  1899. 
Type  locality.  —  Pribilof  Islands,  Bering  Sea. 


Genus  ARCTOCEPHALXJS  F.  Cuvier. 

1827.  Arctocephalus  F.  Cuvier,  Diet,  des  sci.  nat.,  xxiix, 
p.  554.  Type.  —  Arctocephalus  ur sinus  F.  Cuvier  :=zPhoca  ursina 
Linnaeus. 


ArctocephaloB  townsendi  Merriam. 

1897.     Arctocephalus    townsendi  Merriam,    Proc.   bid.  sec. 

Washington,  xi,  p.  178.     July  1,  1898. 
Type    locality.  —  Guadalupe   Island,   off  Lower  California, 
Mexico. 


Familv  PHOCIDAB 


Genus  PHOCA  Linnaeus. 


1758.     Phocff  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  37.     Type. 
Phoca  vitnllna  Linnaeus. 


Subgenus  IIistriophoca  Gill. 

1873.     IIistriophoca   Gill,    Ainer.   nat.,    vii,   p.    179.      March, 
1873.     Type. — Phoca  fasciata  Zimmermann. 
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*  Phoca  f asciata  Zimmermann. 

1873.     Phoca  fcisciata  Zimmbrmann,   Geogr.  Gesch.,  iii,  p. 

277. 
1885.     Phoca  fasciata  Tbue,  Pi-oc.  U.  S.  nat.  mus.,  vii  (1 884), 

p.  607.     1885. 
Type  locality.  —  Kurile  Islands,  Japan. 


Subgenus  Pusa  Scopoli. 

1777.     Pusa  Scopoli,  Introd.  hist,  nat.,  p.  490.    Type.  —  Phoca 
foetida  Fabkicius  =  P,  hispida  Schreber. 


*  Phoca  hispida  Schreber. 

1775.     Phoca  hispida  Schreber,  Saugthiere,  iii,  p.  312. 
1885.     Phoca  foetida  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  607.     1885. 
1898.     Phoca  hispida  Thomas,  The  zoologist,  4th  ser.,  ii,  pp. 

100,  102.     March,  1898. 
Type  locality.  —  Coasts  of  Greenland  and  Labrador. 


Subgenus  Pagophilus  Gray. 

1844.  Pafjojyhilus  Gray,  Zoology  of  the  Erebus  and  Terror,  p.  3. 
Type.  —  Phoca  r/roenlandica  Fabricius. 

The  name  Pagojyhila  was  used  in  ornithology  by  Kaup  in  1829 
(Skizzirte  Entw.-Geach.  u.  natttrl.  Syst.  d.  europ.  Thierw.,  i,  pp.  08, 
69,  and  196,  type,  Larus  ehvriiexis  Phipps). 


*  Phoca  groenlandica  Erxleben. 

1777.     Phoca  groenlandica  Erxleben,  Syst.   regni  anim.,  i, 

p.  588. 
1885.     Phoca  groenlandica  True,  Proc.  U.  S.  nat,  mus.,  vii 

(1884),  p.  607.     1885. 
Type  locality.  —  Greenland  and  Newfoundland. 


Digitized  by  VjOOQIC 


194    PROCEEDINGS:  BOSTON   SOCIETY   NATURAL   HISTORY. 

Subgenus  Phoca  Linnaeus. 

Phoca  largha  Pallas. 

1831.     Phoca  htrtjha  Pallas,  Zoog.  Rosso Asiat.,  i,  p.  113. 
1896.     Phoca  htn/ha  Stejkegek,  Bull.  U.  S.  fish  comm.,  1896, 

p.  21. 
1899.     Phoca  lar(jha  True,  The  fur  seals  and  fur  seal  islands 

of  the  North  Pacific  Ocean,  pt.  iii,  p.  351.     November, 

1899. 
Type  locality.  —  Kamtschatka. 

*  Phoca  vitulina  Linnaeus. 

1758.     Phoca  vitulina  Lixxaeus,  Syst.  nat.,  x  ed.,  i,  p.  38. 
1885.     Phoca  vitulina  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884)^ 

p.  607.     1885. 
Type  locality.  —  Europe. 


Genus  ERIGNATHUS  GiU. 

1866.     Erignathus  Gill,  Comm.  Essex  inst.,  v,  p.  9.     Type. 
Phoca  harbata  Ebxleben. 


^  Brignathus  barbattw  (Erxleben). 

1777.     [Phoca"]  harbata  Erxlebbn,  Syst.   regni   anim.,  i,  p. 

590. 
1866.     EHgnathuB  barbatus  Gill,  Comm.  Essex  inst.,  v,  p.  12. 
1885.     EHfjnathus  barbatus  True,  Proc.  U.  S.  nat.  mus.,  vu 

(1884),  p.  607.     1885. 
Type   locality.  —  Coasts  of   Scotland,  southern  Greenland 

and  Iceland. 


Genus  HALICHOERXJS  Xilsson. 

1820.     Halichoerus  Nilsson,  Skand.  fauna,  i,  p.  376.     Type. 
Halichoerus  griaeas  Nilsson  =  PAoca  grypus  Fabricius. 
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*Halichoem8  gxypns  (Fabricius). 

1791.     Phoca  grypus    Fabricius,  Skriv.  af   naturh.-selsk.,  i, 

2,  p.  167,  pi.  XIII,  f.  4. 
1841.     Halichoertis   (fTyj)us   Nilsson,   Wiegmann's   Arch.   f. 

Xaturg.,  VII,  bd.  i,  p.  318. 
1885.     Halichotrus  grypiis  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  607.     1885. 
Type  locality.  —  Greenland. 


Genus  MONACHUS  Fleming. 

1822.     Monachiis   Fleming,  Phil,  zool.,    ii,  p.    187.     Type. — 
Phoca  monachus  Hermann. 


*  MonachoB  tropicalis  (Gray). 

1850.     Phoca  tropicalis  Gray,  Cat.  seals  Brit,  mus^  p.  28. 
1866.     Monachus  tropicalis  Gray,  Cat.  seals  and  whales  Brit. 

mus.,  p.  20. 
1885.     Mo7iachu8  tropicalis  True,  Proc.  U.  S.  nat.  mus.,  vu 

(1884),  p.  607.     1885. 
Type  locality.  —  Jamaica. 


Genus  C7STOPHORA  Nilsson. 

1820.     Cystophora  Nilsson,  Skand.  fauna,  i,  p.  382.     Type.  — 
Cystophora  horealis  Nilsson  =  Phoca  cristata  Erxleben. 


C3nEitop]iora  cristata  (Erxleben) . 

1777.     Phoca  cristata  Erxleben,  Syst.  regni  anim.,  i,  p.  590. 
1841.     Cystophora  cristata   Nilsson,    Wiegmann's   Arch.   f. 

Naturg.,  vii,  bd.  i,  p.  326. 
1885.     Cystophora  cristata  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  608.     1885. 
Type  locality.  —  Southern  Greenland  and  Newfoundland. 
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Genus  MACRORUUN  US  F.  Cavier. 

1826.     Macrorhinua  F.  Cuviee,  Diet,  des  sci.  nat.,  xxxix,  p.  652. 
Type.  —  Phoca  proboacidea  P^ron  =  P,  leoninus  Linnaeus. 

*  Macrorhinns  angnstiroBtriB  Gill. 

1866.     Macrorhinu8  angustirostris  Gill,  Proc.  Chicago  acad. 

sci.,  I,  p.  33. 
1885.     Macrorhinus  angustirostris  True,  Proc.  U.   S.  nat 

mus.,  VII  (1884),  p.  608.     1885. 
Type  locality.  —  Saint  Bartholomew's  Bay,  Lower  California, 

Mexico. 


Family  ODOBENIDAE. 


Genus  ODOBENXJS  Brisson. 

1702.  0<lobeni(s  Brisson,  Regni  anim.,  ii  ed.,  p.  30.  Tj^e. — 
Odobtums  Brisson  = -PAocy(  rosmarits  Linnaeus. 

According  to  Trouessart  (Catal.  mamm.,  pt.  iii,  p.  453,  1897)  the 
tenns  ap})Iied  to  genera  by  Brisson  are  monomial  specific  names 
without  status  in  the  Linnaean  binomial  system  of  nomenclature. 
If  this  view  be  adopted,  the  proper  name  for  the  present  genus  is 
Rosmarus  Scopoli  (Introd.  hist,  nat.,  p.  490,  1777,  type,  Phoca 
rosmarus  Linnaeus). 


*  Odobenus  obesns  (Illiger). 

1815.      IVichechus  obtsus  Illiger,  Abhandl.  k.  preuss.  Akad. 

Wissensch.  Berlin,  j).  64. 
1880.     Oilobaeiius  obesiis  Allen,  Hist.  N.  Amer.  pinnipeds, 

p.  147. 
1885.     Odobaemis  obesns  True,  Proc.   U.  S.  nat.  mus.,  vii 

(1884),  p.  608.     1885. 
Type  locality.  —  Coast  of  northeastern  Asia. 
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*  Odobanns  rcNunanui  (Linnaeas) . 

1758.    Phoca  roamarus  Linnjlbus,  Syst.  nat.,  x  ed.,  i,  p.  38. 
1859.     0[dobaenu8]    rosmarua    Sundevall,    Ofver.   k.   vet. 

akad.  forh.,  Stockholm,  1859,  p.  446. 
1885.     Odohaenns  roamarus  True,  Proc.  U.  S.  nat.  mas.,  vii 

(1884),  p.  608.     1885. 
Type  locality.  —  Arctic  regions. 


Order  CARXIVORA. 


Family  FELIDAE. 


Genus  FEUS  Linnaeus. 


1758.     Fdia  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  41.    Type. 
Felia  catua  Linnaeus. 


*  Felis  concolor  Linnaeus. 

1771.     [Fdxa']  concolor  Linnaeus,  Mantissa  plantarum,  p.  522. 
1886.     Fdia  concolor  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  610.     1885.     (Part.) 
Type  locality.  —  Brazil. 

Felis  corjri  Bangs. 

1896.     Felia  concolor  floridanu a  Cory,  Hunting  and  fishing  in 

Florida,  p.  109.     (Not  F.floridana  Desmarest,  1820). 
1899.     Felia  coryi  Bangs,  Proc.  biol.  soc.  Washington,  xiii, 

p.  15.     January  31,  1899. 
Type    locality.  —  Wilderness   back    of    Sebastian,   Brevard 

County,  Florida. 

*  FeliB  eyra  Desmarest. 

1820.     Felia  eyra  Desmarest,  Mammalogie,  i,  p.  231. 
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Ljrnz  baileyi  Meniam. 

1890.  Lynx  haileyi  Mbbbiam,  North  Amer.  fauna,  no.  3,  p. 

79.     September  11,  1890. 
Type  locality.  —  Moccasin  Spring,  Coconino  County,  Arizona. 

Ljrnz  fasciatus  Rafinesque. 

1817.  Lynx  fasciatus  Rafinesque,  American  monthly  maga- 
zine, II,  p.  46.     November,  1817. 

1897.  Lynx  fasciatus  Merriam,  Mazama,  i,  p.  224.  October, 
1897. 

Type  locality.  —  "Northwest  coast";  probably  near  the 
mouth  of  the  Columbia  River. 

Lynx  fasciatus  oculens  Bangs. 

1899.   Lynx  fasciatus   oculeus  'Bangs,  Proc.    New  England 

zool.  club,  I*  p.  28.     March  31,  1899. 
Type  locality.  —  Nicasio,  Marin  County,  California. 

Lynx  fasciatus  pallescens  Merriam. 

1899.   Lynx  fasciatus   pallesceiis    Merriam,    North    Amer. 

fauna,  no.  16,  p.  104.     October  28,  1899. 
Type  locality.  —  South  side  of  Mount  Adams,  near  Trout 

Lake,  Skamania  County,  Washington. 

Lynx  gigas  Bangs. 

1897.   Lynx  gigas  Bangs,  Proc.  biol.  soc.  Washington,  xi,  p. 

50.    March  16,  1897. 
Type   locality.  —  Fifteen  miles  back  of   Bear  River,  Nova 

Scotia. 

*  Lynx  ruffns  (Gttldenstaedt) . 

1776.    Fdis  ruffa  Gulpenstaedt,  Nov.  comm.  acad.  scient. 

imp.  Petrop.,  xx  (1775),  p.  484. 
1817.   Lynx  rufa  Rafixesque,  American  monthly  magazine, 

II,  p.  46.     November,  1817. 
1885.    Lynx  rufus  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884),  p. 

611.     1885.     (Part.) 
Type  locality.  —  New  York. 

Lynx  ruffus  californicus  Mearns. 

1897.  Lynx  rufus  caUf amicus  Mearxs,  Preliminary  diag- 
noses of  new  mammals  of  the  genera  Lynx,  Urocyon,  Spilo- 
gale,  and  Mephitis,  from  the  Mexican  boundary  line,  p.  2. 
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Janoary  12,  1897.     (Reprint:   Proc.   U.   S.   nat.  mus.,   xx, 
p.  458.     December  24,  1897.) 
Type  locality.  —  San  Diego,  San  Diego  County,  California. 
Regarded   by  Merriam   (North   Amer.   fauna,   no.    16,   p.  104, 
October  28,  1899)  as  a  distinct  species. 

Lynz  mffiiB  eremicns  Mearns. 

1897.  Lynx  rufus  eremicns  Mearns,  Preliminary  diagnoses 
of  new  mammals  of  the  genera  Lynx,  Urocyon,  Spilogale, 
and  Mephitis,  from  the  Mexican  boundary  line,  p.  1.  Janu- 
ary 12,  1897.  (Reprint:  Proc.  U.  S.  nat.  mus.,  xx,  p.  457. 
December  24,  1897.) 

Type  locality.  —  New  River,  near  Laguna  Station,  Colorado 
Desert,  San  Diego  County,  California. 

Lynz  mffiui  floridanns  (Rafinesque). 

1817.  Lynx  floridantis  Rafinesque,  American  monthly  maga- 
zine, II,  p.  46.     November,  1817. 

1857.  Lynx  ru/us  var.  floridanus  Baird,  Mamm.  N.  Amer., 
p.  91. 

1893.  [Lynx  rufus  floridanns]  Allen,  Bull.  Amer.  mus.  nat. 
hist.,  V,  p.  82.     March  16,  1893. 

Type  locality.  —  Florida. 

Lynx  mffiiB  peninsiilariB  Thomas. 

1898.  Lynx  nifus  peninsuktris  Thomas,  Ann.  and  mag.  nat. 
hist.,  7th  ser.,  i,  p.  42.     January,  1898. 

Type  locality.  —  Santa  Anita,  Lower  California,  Mexico. 

*L]rnx  rnffiis  tezensis  (Allen). 

1885.  Lynx  maculatus  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  611.     1885. 

1890.  Lynx  texensia  Allen,  Bull.  Amer.  mus.  nat.  hist.,  vii, 
p.  188.     June  20,  1895. 

1897.  Lynx  rufus  texenais  Mearxs,  Preliminary  diagnoses  of 
new  mammals  of  the  genera  Lynx,  Urocyon,  Si)ilogale,  and 
Mephitis,  from  the  Mexican  boundary  line,  p.  2.  January  12, 
1897.  (Reprint:  Proc.  U.  S.  nat.  mus.,  xx,  p.  45<s.  De- 
cember 24,  1897.) 

Type  locality.  —  "  Mexico." 
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Family  CANIDAE. 

Genus  UROCTON  Baird. 

1857.    Urocyon   Baird,  Mamm.    N.  Amer.,   p.    121.      Type. — 
Canis  virginianus  Erxleben(=i  Cants  cinereoarr/enteffsScHREBEB,). 


Urocyon  califomicus  (Mearns) . 

1897.  Uroci/on  cuiereoaryenteas  c(diforrdcvs  Mearns,  Pre- 
liminary diagnoses  of  new  mammals  of  the  genera  Lynx, 
Urocyon,  Spilogale,  and  Mephitis,  from  the  Mexican  bound- 
ary line,  p.  3.  January  12,  1897.  (Reprint:  Proc.  U.  S. 
nat.  mus.,  xx,  }>.  459.     December  24,  1897.) 

1899.  L^[roci/on]  adifdrnicns  Merriam,  North  Amer.  fauna, 
no.  16,  p.  108.     October  28,  1899. 

Type  locality.  —  San  Jacinto  Mountains,  Riverside  County, 
California.     Altitude,  8000  feet. 

Urocyon  califomicus  townsendi  Merriam. 

1899.    Urocyoiir  calif ornicus  townaemll  Merriam,  North  Amer. 

fauna,  no.  16,  p.  108.     October  28,  1899. 
Type  locality.  —  Baird,  Shasta  County,  California. 

*  Urocyon  cinereoargenteus  (Schreber). 

1775.    Ouiis  ciiiereoarf/enUjts  Schreber,  Silugthiere,    in,   pi. 

XCII. 

1885.  Urocyon  virylnianus  ciryiniaims  True,  Proc.  U.  S. 
nat.  mus.,  VII  (1884),  p.  610.     1885.     (Part.) 

1894.  Urocyon  chiereoaryenteus  Rhoads,  Amer.  nat.,  xxviii, 
p.  524.     June,  1894. 

Type  locality. —  Eastern  North  America. 

Urocyon  cinereoargenteus  floridanus  Rhoads. 

1895.  Urocyon  cinereoargenteus  floridanus  Rhoads,  Proc. 
acad.  nat.  sci.  Phila.,  p.  42.     April  9,  1895. 

Type  locality.  —  Tarpon  Springs,  Hillsboro  County,  Florida. 

Urocyon  cinereoargenteus  fraterculus  Elliot. 

1896.  Urocyon    cinereoanjentatus    (sic)  fraterculus   Elliot, 
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Field    Columbian    mus.,  publication  11,  zool.  ser.,  i,  p.  80. 
3fay,  1896. 
Type  locality.  —  San  Felipe,  Yucatan. 
Regarded  by  Miller  (Proc.  acad.  nat.  sci.  Phila.,  1899,  p.  276, 
Jiilv  26,  1899)  as  a  distinct  species. 

TTrocyon  cinereoargenteus  ocythous  Bangs. 

1899.    Urocyon  cinereoargenteus  ocythous  Bangs,  Proc.  New 

England  zool.  club,  i,  p.  43.     June  5,  1899. 
Type  locality.  —  Platteville,  Grant  County,  Wisconsin. 

TTrocyon  cinereoargenteus  scottii  (Mearns). 

1891.    Urocyon  virylnianus  scottii  Mearns,  Bull.  Amer.  raus. 

nat.  hist.,  in,  p.  236.     June  5,  1891. 
1895.     il'ocyon  cinereoaryenteus  scottii   Allen,  Bull.  Amer. 

mus.  nat.  hist.,  vii,  p.  258.     June  29,  1895. 
Type  locality.  —  Pinal  County,  Arizona. 

TTrocyon  cinereoargenteus  texensis  Mearns. 

1897.  Urocyon  cinereoaryenteus  te.^ensis  Mhixusi^,  Preliminary 
diagnoses  of  new  mammals  of  the  genera  Lynx,  Urocyon, 
Spilogale,  and  Mephitis,  from  the  Mexican  boundary  line, 
p.  2.  January  12,  1897.  (lieprint :  Proc.  U.  S.  nat.  mus., 
XX,  p.  459.  December  24,  1897.) 
Type  locality.  —  San  Pedro,  near  Eagle  Pass,  Maverick 
County,  Texas. 

TTrocyon  guatemalae  Miller. 

1899.     Urocyon  yuatemf da e  ^liLhER^y roc.  acad.  nat.  sci.  Phila., 

p.  27S.     July  26,  1899. 
Type  locality;  —  Xenton,  Guatemala. 

*  TTrocyon  littoralis   (Baird ) . 

1857.  Vulpes  (  Urocyon)  littoralis  Baird,  Mamm.  X.  Amer.,  p. 
143. 

1885.  Urocyon  viryinianus  littoralis  True,  Proc.  U.  S.  nat. 
mus.,  VII  (1884),  p.  610.     1S85. 

1888.  Urocyon  littoralis  !>[erriam,  Proc.  biol.  soc.  Washing- 
ton, IV,  p.  135.     February  18,  18?<8. 

Type  locality.  —  San  Miguel  Island,  Santa  Barbara  Islands, 
Santa  Barbara  County,  California. 
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TJrocyon  parvidens  Miller. 

1899.    Urocyon  parvidens  Miller,  Proc.  acad.  nat.  sci.  Phila., 

p.  276.     July  26,  1899. 
Type  locality.  —  Merida,  Yucatan. 


Genus  VXJLPES  Brisson.^ 

1762.  Vidpes'  Brisson,  Regn.  anim.,  ii  ed.,  p.  173.  Type. — 
Vulpes  Brissox  =  Cants  vttlpes  Lixxaeus. 

According  to  Trouessart  (Catal.  mamm.,  pt.  iii,  p.  453,  1897)  the 
terms  applied  to  genera  by  Brisson  are  monomial  specific  names 
without  status  in  the  Linnaean  binomial  system  of  nomenclature. 
If  this  view  be  adopted  the  generic  name  Vuipes  was  first  used  by 
Richardson  (Fauna  Boreali- American  a,  i,  p.  83,  1829,  type,  Cants 
vulpes  Linnaeus). 


*  Vulpes  f  ulvus  ( Desmarest) . 

1820.    Cams /idviis  Desmarest,  Mammalogie,  i,  p.  203. 
1842.    Vulpes  fulviis  De  Kay,  Zool.  of  New  York,  mamm.,  p. 

44. 
1885.    Vulpes  /ulvus  /ulcus  True,  Proc.  U.  S.  nat.  mus.,  vu 

(1884),  p.  610.     1885.     (Part.) 
1894.    Vulpes  pejinsyhanicus  Rhoads,  Amer.  nat.,  xxyiii,  p. 

524.     June,  1894. 
1899.    Vulpes  /ulvus  Miller,  Bull.  N.  Y.  State  mus.,  vi,  p. 

342.     November  18,  1899. 
Type  locality.  —  Virginia. 

*  Vulpes  macroums  Baird. 

1852.    Vulpes  7nacrourtis  Baird,  Stansbury's  expl.  Great  Salt 

Lake,  p.  309.     June,  1852. 
1885.     Vulpes   macrurus  True,    Proc.    U.    S.   nat.  mus.,  yh 

(1884),  p.  610.     1885. 
Type  locality.  —  Wasatch  Mountains  bordering  Great  Salt 

Lake,  Utah. 

1  American  red  foxes  revised  by  Merriam,  Proc.  Washington  acad.  sci.,  u,  pp.  661-676. 
December  28,  1900. 
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.  Vnlpes  necator  Merriam. 

1900.    Vulpes  necator  Mebriah,  Proc.  Washington  acad.  sci., 

II,  p.  664.     December  28,  1900. 
Type  locality.  —  Whitney  Meadows,  near  Mount  Whitney, 

High  Sierra,  Tulare  County,  California.     Altitude,  9600  feet. 

Vnlpes  cascadensis  ^leniam. 

1900.     Vuljyes  cascadensis  Merbiam,  Proc.  Washington  acad. 

sci.,  n,  p.  665.     December  28,  1900. 
Type  locality.  —  Trout  Lake,  south  base  of  Mount  Adams, 
Cascade  Mountains,  Skamania  County,  Washington. 

Vnlpes  mbricosa  (Bangs). 

1897.  Vnlpes  pemisylvanica  vnfra  Bangs,  Proc.  biol.  soc. 
Washington,  xi,  p.  53.  March  16,  1897  (not  Vul}>es  vafer 
Leidy,  1809). 

1898.  Vidj^es  lyetmsylvayiiat  rubricosft  Bangs,  Science,  n.  s., 
VII,  p.  272.     February  25,  1898, 

1900.     Yulpes  ruhrkosd   Merriam,   Proc.    Washington    acad. 

sci.,  II,  p.  666.     December  28,  1900. 
Type  locality.  —  Digby,  Nova  Scotia,  Canada. 

Vnlpes  mbricosa  bangs!  Merriam. 

1900.  Vulpes  nibricosd  bangsi  Merriam,  Proc.  Washington, 
acad.  sci.,  ii,  p.  667.     December  28,  1900. 

Type  locality.  —  Lance  au  Loup,  Strait  of  Belle  Isle,  Labra- 
dor. 

Vnlpes  deletriz  Bangs. 

1898.     Vulpes   cMetrix   Bangs,  Proc.  biol.  soc.  Washington, 

XII,  p.  36.     March  24,  1898. 
Type  locality.  —  Bay  St.  George,  Newfoundland. 

Vnlpes  alascensis  Merriam. 

1900.     Vulpes   alascensis   Merriam,  Proc.  Washington  acad. 

sci.,  II,  p.  668.     December  28,  1900. 
Type  locality.  —  Andreafski,  near  mouth  of  Yukon  River, 
Alaska. 

Vnlpes  alascensis  abietornm  Merriam. 

1900.     Vulpes  alascensis  abietoruni  Merriam,  Proc.  Washing- 
ton acad.  sci.,  ii,  p.  669.     December  28,  1900. 
Type  locality.  —  Stuart  Lake,  British  Columbia,  Canada. 
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Vnlpes  kenaiensis  Merriam. 

1900.     Vfilpes  kenaiensis  Merriam,  Proc.  Washington  acad, 

sci.,  II,  p.  670.     December  28,  1900. 
Type  locality.  —  Kenai  Peninsula,  Alaska. 

Vnlpes  harrixnani  Merriam. 

1900.    Jlfljyes  harrimani  Merriam,  Proc.  Washington  acad. 

sci.,  II,  p.  14.     March  14,  1900. 
Type  locality,  —  Eadiak  Island,  Alaska. 

Vnlpes  regalis  Merriam. 

1900.    Vulpes  regcdis  Merriam,  Proc.  Washington  acad.  sci., 

II,  p.  672.     December  28,  1900. 
Type  locality.  —  Elk  River,  Sherbum  County,  Minnesota. 

Vnlpes  hallensis  Merriam. 

1900.    Vidpes  hallensis  Merriam,  Proc.  Washington  acad.  sci., 

II,  p.  15.     March  14,  1900. 
Type  locality.  —  Hall  Island,  Bering  Sea,  Alaska. 

*  Vnlpes  lagopns  (Linnaeus). 

1758.    \_Cnnis']  lagopns  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  40. 
1854.    Vnlpes  lagopns  Audubon   and   Bachman,  Quadr.  N. 

Amer.,  iii,  p.  89. 
1885.    Vnlpes  lagopns  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  610.     1885. 
Type  locality.  —  Lapland. 

Vnlpes  macrotis  Merriam. 

1888.     Vvlpes  macrotis  Merriam,  Proc.  biol.  soc.  Washington, 

IV,  p.  136.     February  18,  1888. 
Type  locality.  —  Riverside,   San   Bernardino   County,  Cali- 
fornia. 

*  Vnlpes  veloz  (Say). 

1823.    [Canis]  velox  Say,  Long's  exped.  Rocky  Mts.,  i,  p.  487. 
1851.    Vidpes    velox  Audubon    and    Bachman,    Quadr.   N. 

Amer.,  ii,  p.  13. 
1885.    Vulpes  velox  True,  Proc.  U.  S.  nat.  mus.,  vii   (1884), 

p.  610.     1885. 
Type  locality.  —  Vicinity  of  Cherry  Creek,  Laramie  Countjf 

Wyoming. 
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Genus  CANIS  Linnaeus. 

1758.    Canis  Linxaeus,  Syst.  nat.,  x  ed.,  i,  p.  38.     Type. —  Cams 
farniWiris  Lixxaeus. 


Canis  albas  (Sabine). 

1823.    Canis  lupus  albus  Sabine,  Franklin's  narrative,  journ. 

to  Polar  Sea,  p.  655. 
1898.    Canis  albus  Bangs,  Amer.  nat.,  xxxii,  p.  505.     July, 

1898. 
Type  locality.  —  Fort  Enterprize,  Mackenzie,  Canada. 

Canis  ater  (Richardson). 

1829.    Canis  lupus  occidentalis  var.  lupus  ater  Richardson, 

Fauna  Boreali- American  a,  i,  p.  70. 
1898.    Canis  ater  Banqs,  Proc.  Boston  soc.  nat.  hist.,  xxviii, 

p.  233.    March,  1898. 
Type  locality.  —  North  America.    The  name  restricted  by 

Bangs  to  the  Florida  wolf. 

*  Canis  grisens  (Sabine). 

1823.  Canis  lupus  griseus  Sabine,  Franklin's  narrative,  journ. 
to  Polar  Sea,  p.  654.     (Not  of  Boddaebt,  1784.) 

1885.  Canis  lupus  grisecholbus  True,  Proc.  U.  S.  nat.  mus., 
VII  (1884),  p.  610.     1885.     (Part.) 

1897.  Canis  griseus  Merriam,  Mazama,  i,  p.  224.  October, 
1897. 

Type  locality.  —  Cumberland  House,  Saskatchewan,  Can- 
ada. 

Canis  nxezicanns  Linnaeus. 

1766.   [Cawi«]  mexicaniis  Linnaeus,  Syst.  nat.,  xii  ed.,  i,  p.  60. 
1894.    Canis  mexicanics  Rhoads,  Amer.  nat.,  xxviii,  p.  524. 

June,  1894. 
Type  locality.  —  Mexico. 

Canis  mezicanns  nnbilus  (Say). 

1823.    Canis  nubilus  Say,  Long's  exped.  Rocky  Mts.,  i,  p.  169. 
1894.    Canis  niexicanus  nubilus  Rhoads,  Amer.  nat.,  xxviii, 
p.  524.     June,  1894. 
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Type  locality.  —  Vicinity  of  Council  Bluffs,  Pottawattamie 
County,  Iowa.  • 

*  Canis  latrans  Say.^ 

1823.    Canis  latrans  Say,  Long's  exped.  Rocky  Mts.,  i,  p.  168. 
1885.    Cants  latrafis  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  610.     1885.     (Part.) 
Type  locality.  —  Vicinity  of  Council  Bluffs,  Pottawattamie 

County,  Iowa. 

Canis  nebracensis  Merriam. 

1897.  Ca7iis  pallidus  Merriam,  Proc.  biol.  soc.  Washington, 
XI,  p.  24.     March  15,  1897.     (Not  of  RttppeU,  1826.) 

1898.  Canis  nebracensis  Merriam,  Science,  n.  s.,  viii,  p.  782. 
December  2,  1898. 

TrPE  LOCALITY.  — Johnstowii,  Brown  County,  Xebraska. 

Canis  lestes  Merriam. 

1897.    Canis  lestes  Merriam,  Proc.  biol.  soc.  Washington,  xi, 

p.  25.     March  15,  1897. 
Type  locality.  —  Toyabe  Mountains,  near  Cloverdale,  Nye 

County,  Nevada. 

Canis  frustror  Woodhouse. 

1851.    Canis  frustror  Woodhouse,  Proc.  acad.  nat.  sci.  Phila., 

v,p.  147. 
1897.    Canis  frustror  Merriam,  Proc.  biol.  soc.  Washington, 

XI,  p.  26.     March  15,  1897. 
Type   locality.  —  Fort   Gibson,  at  junction  of  the   Neosho 

River  with  the  Arkansas,  Indian  Territory. 

Canis  cagottis  (Hamilton  Smith). 

1889.    Li/ciscus    cagottis    Hamilton    Smith,    Jardine's    nat. 

library,  xviii  (mammalia:  dogs),  p.  164. 
1897.    Canis  cayottis  Merriam,  Proc.  biol.  soc.  Washington, 

XI,  p.  27.     March  15,  1897. 
Type   locality.  —  Rio    Frio,   between   City  of  Mexico   and 

Puebla,  Mexico. 

J  The  coyotes,  the  remaiaiug  si>ecies  of  the  genus,  have  been  revised  by  Merriam,  Proc. 
bioL  soc.  Washington,  xi,  pp.  19-33.    March  16, 181)7. 
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Canis  peninsiilae  Merriam. 

1897.  Canis peninsulae  Merriam,  Proc.  biol.  soc.  Washington, 
XI,  p.  28.     March  16, 1897. 

Type  locauty.  —  Santa  Anita,  Cape  St.  Lucas,  Lower  Cali- 
fornia, Mexico. 

Canis  microdon  Merriam. 

1897.    Canis  mici'odon  Merriam,  Proc.  biol.  soc.  Washington, 

XI,  p.  29.     March  16,  1897. 
Type  locality.  —  Mier,  on  the  Rio  Grande,  State  of  Tamau- 

lipas,  Mexico. 

Canis  meamsi  Merriam. 

1897.    Canis  meartisi  Merriam,  Proc.  biol.  soc.  Washington, 

xi^p.  30.    March  15,  1897. 
Type  locality.  —  Quitobaquita,  Pima  County,  Arizona. 

Canis  estor  Merriam. 

1897.    Canis  estor  Merriam,  Proc.  biol.  soc.  Washington,  xi, 

p.  31.     March  15,  1897. 
Type  locality.  —  Noland's  Ranch,  San  Juan  River,  San  Juan 

County,  Utah. 

Canis  ochropns  Eschscholtz. 

1829.    Canis  ochropus  Eschscholtz,  Zool.  atlas,  iii,  pp.  1-2. 
1897.    Canis  ochropus  Merriam,  Proc.  biol.  soc.  Washington, 

XI,  p.  32.    March  15,  1897. 
Type    locality.  —  California;    specimens    from   Tracy,   San 

Joaquin  County,  assumed  to  be  typical  (see  Merriam,  Proc. 

biol.  soc.  Washington,  xi,  p.  32,  March  16,  1897). 

Canis  vigilis  Merriam. 

1897.    Canis  mgilis  Merriam,  Proc.   biol.  soc.  Washington, 

XI,  p.  33.     March  15,  1897. 
Type  locality.  —  Manzanillo,  State  of  Coliraa,  Mexico. 
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Family  MUSTELIDAB. 
Subfamily  Lutbinas. 


Qenu8  LATAX  Gloger. 

1827.  Latajx  Gloobb,  Nova  acta  phys.  med.  acad.  caes.  Leop.- 
Carol.,  xin,  pt.  n,  p.  511.  Type.  —  Jjutra  marina  Ebxlsben  = 
MuBtela  lutris  Linnaeus. 


*  Latax  lutris  (Linnaeus) .  ^ 

1768.   [Mustela]  liUris  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  46. 
1886.   Enhydris  lutris  Tbub,  Proc.  U.  S.  nat,  mus.,  vii  (1884), 

p.  609.     1886. 
1886.  Latax  ItUris  Stbjnboeb,  Dentsch.  geograph.  bl&tter, 

vm,  p.  263.  • 

Type  locauty.  —  Coasts  of  Bering  Sea. 


Genus  LUTKA  Biisson. 

1762.  Zutra  Bbisson,  Regn.  anim.,  ii  ed.,  p.  201.  Type.— 
Zutra  Bbisson  =  Mustela  lutra  Linnaeus. 

According  to  Trouessart  (Catal.  mamm.,  pt.  iii,  p.  468,  1897) 
the  terms  applied  to  genera  by  Brisson  are  monomial  specific 
names  without  status  in  the  Linnaean  binomial  system  of  nomen- 
clature. If  this  view  be  adopted  the  generic  name  ZtUra  was 
first  used  by  Erxleben  (Syst.  regni  anim.,  i,  p.  446,  1777,  type  Zu- 
tra vulgaris  Erxleben  =  Mustela  lutra  Linnaeus) . 


*  Lutra  annectena  Major. 

1885.     Lutra  felina  and  Lutra  brasiliensis  Tbue,  Proc.  U.  S. 
nat.  mus.,  vii  (1884),  p.  609.     1886. 
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1897.  Lutra  annectens  Majob,  Zool.  anzeiger,  xx^  p.  142. 
April  26,  1897.  Ann.  and  mag.  nat.  hist.,  6th  ser.,  xix,  p. 
618.     June,  1897. 

Type  locality.  —  Terro  Tepic,  Rio  de  Tepic,  State  of  Jalisco, 
Mexico. 

*  Iiutra  canadensis  (Schreber).^ 

1776.     Mustela  lutra  canadensis  Schrbbbr,  Sftagthiere,   pi. 

cxxvi  B. 
1823.     Lutra  canadensis  Sabine,  Franklin's  narrative,  joum. 

to  Polar  Sea,  p.  653. 
1885.     Lutra  canadensis  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  609.     1885. 

1898.  Luira  hudsonica  Rhoads,  Trans.  Amer.  philos.  soc., 
n.  s.,  XIX,  p.  424.     September,  1898. 

1898.    Lutra  canadensis  Allex,  Bull.  Amer.  mus.  nat.  hist., 

X,  p.  460.     November  10,  1898. 
Type  locality.  —  Eastern  Canada. 

Lutra  canadensis  latazina  (F.  Cavier). 

1823.     Lutra  lataxina  F.  Guyibb,  Diet,  des  sci.  nat.,  xxvii, 

p.  242. 
1898.    LiUra    hudsonica  lataxina    Rhoads,    Trans.    Amer. 

philos.  soc.,  n.  s.,  xix,  p.  427.     September,  1898. 
1898.     Lutra  canadensis  lataxina  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  x,  p.  460.    November  10, 1898. 
Type  locality.  —  South  Carolina. 

Lntra  canadensis  vaga  (Bangs). 

1898.    lAJiitra  hudsonica  vaga  Bangs,  Proc.  Boston  soc.  nat. 

hist.,  xxvin,  p.  224.    March,  1898. 
1898.     Lutra  canadensis  vaga  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  X,  p.  460.    November  10,  1898. 
Type  locality. — Micco,  ^^evard  County,  Florida. 

Iintra  canadensis  paciflca  (Rhoads) . 

1898.     Lutra  hudsonica  pacijica  Rhoads,  Trans.  Amer.  philos. 

soc,  n.  s.,  XIX,  p.  429.     September,  1898. 
1898.     Lutra  canadensis  pacijica  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  X,  p.  460.     November  10, 1898. 

1  North  American  otters  revised  by  Rhoads,  Trans.  Amer.  philos.  soc,  n.  s.,  xix,  pp. 
417-430.    September,  1886. 
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Type  locality.  —  Lake  Kiehelos,  Kittitas  County,  Washing- 
ton.   Altitude,  8000  feet. 

Lntra  canadensis  sonora  (Rhoads)  .^ 

1898.     Lutra  hudaonica  sonora  Rhoads,  Trans.  Amer.  philoB. 

soc,  n.  8.,  XIX,  p.  431.     September,  1898. 
1898.     Jjutr a  canadensis  sonora  Allen,  Bull.  Amer.  mus.  nat 

hist.,  X,  p.  460.     November  10,  1898. 
Type  locality.  —  Montezuma  Well,  Beaver  Creek,  Yavapai 

County,  Arizona. 

Lntra  degener  Bangs. 

1898.    Lutra  degener  Bangs,  Proc.  biol.  soc.  Washington,  in, 

p.  35.    March  24,  1898. 
Type  locality.  —  Bay  St.  Greorge,  Newfoundland. 


Subfamily  Melinab. 


Genus  MEPHITIS  Cuvier. 

1800.  Mephitis  Cuvier,  Le9ons  d'anat.  comp.,  i,  [tabl.  Ji 
(described  but  not  named  in  1798,  Tabl.  Akm.  de  T  hist  nat.  des 
anim.,  p.  116).     Type.  —  Grenus  based  on  "Les  Moufettes." 


Mephitis  avia  Bangs. 

1898.     Mephitis  avia  Bangs,  Proc.  biol.  soc.  Washington,  xn, 

p.  32.     March  24,  1898. 
Type  locality.  —  San  Jose,  Mason  County,  Illinois. 

Mephitis  elongata  (Bangs). 

1895.  Jfephitis  mejMtica  elongata  Bangs,  Proc.  Boston  soc. 
nat.  hist.,  xxvi,  p.  531.     July  31,  1895. 

1896.  Mephitis  elongata  Bangs,  Proc.  biol.  soc.  Washington, 
X,  p.  142.     December  28,  1896. 

Type  locality.  —  31icco,  Brevard  County,  Florida. 
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Mephitis  estor  Merriam. 

1890.     Mephitis  estor  ^lEBRiiJf,  North  Amer.  fauna,  no.  3,  p. 

81.     September  11,  1890. 
Type  locality.  —  San  Francisco  Mountain,  Coconino  County, 

Arizona. 

Mephitis  foetnlenta  Elliot. 

1899.     Mephitis  foetnlenta    Elliot,   Field    Columbian   mus., 

publication  32,  zool.  sen,  i,  p.  269.     March,  1899. 
Type  locality.  —  Lagune,  near  Port  Angeles,  Clallam  County, 
Washington. 

Mephitis  hndsonica  (Richardson). 

1829.  Mephitis  americana  var.  hudsonica  Richardson,  Fauna 
Boreali-Americana,  i,  p.  55. 

1895.  Mephitis  hudsonica  Bangs,  Proc.  Boston  soc.  nat.  hist., 
XXVI,  p.  534.    July  31,  1895. 

Ttpb  locautt. —  Plains  of  the  Saskatchewan  (see  Bangs,  Proo. 
Boston  soc.  nat.  hist.,  xxvi,  p.  586,  July  81,  1895). 

*  Mephitis  maeronra  Lichtenstein. 

1884.  Mephitis  nuicroura  Lichtbnstbik,  Darstellung  neaer 
oder  wenig  bekannter  Sftugethiere,  pi.  46. 

1885.  Mephitis  macrurus  Tbub,  Proc.  U.  S.  nat.  mus.,  vn 
(1884),  p.  609.     1885. 

Typb  locality. — Northwestern  Mexico. 

*  Mephitis  mephitlca  (Shaw) . 

1792.      Viverra  mephitica  Shaw,  Museum  Leverianum,  p.  171. 

1857.     Mephitis  mephitica  Baibd,  Mamm.  N.  Amer.,  p.  195. 

1885.  Mephitis  mephitica  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  609.     1885. 

Type  locality. —  North  America.  Name  restricted  by 
Bangs  (Proc.  Bost.  soc.  nat.  hist.,  xxvi,  pp.  530-533,  July 
31,  1895)  to  the  northern  form  of  the  eastern  skunk. 

Mephitis  mephitica  scmtator  Bangs. 

1896.  Mejyhitis  mephitica  scrutator  Baxgs,  Proc.  biol.  soc. 
Washington,  x,  p.  141.     December  28,  1896. 

Type  locality.  —  Cartville,  Aca<lia  Parish,  Louisiana. 
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Mephitis  milleri  Mearns. 

1897.     Mephitis  miUeri  Mbarns,    Preliminary  diagnoses   of 

new  mammals  of  the  genera  Mephitis,  Dorcelaphus,  and  Dioo- 

tyleS)  from  the  Mexican  boundiyry  of  the  United  States,  p.  1. 

February  11,  1897.     (Reprint:  Proc.  U.  S.  nat.  mas.,  xx,  p. 

467.    December  24,  1897.) 
Type  locality.  —  Fort  Lowell,  near  Tucson,  Pima  Comity, 

Arizona. 

Mephitis  occidentalis  Baird. 

1857.     Mephitis  dcciderUalis  Baird,  Mamm.  N.  Amer.,  p.  194. 

1897.  Mephitis  occidenkilis  Mearns,  Preliminary  diagnoses 
of  new  mammals  of  the  genera  Lynx,  Urocyon,  Spilogale, 
and  Mephitis,  from  the  Mexican  boundary  line,  p.  5.  Janu- 
ary 12,  1897.  (Reprint:  Proc.  U.  S.  nat.  mus.,  xx,  p.  461. 
December  24,  1897.) 

Type  locality.  —  Petal uma,  Sonoma  County,  California. 

Mephitis  occidentalis  holsneri  Mearns. 

1897.  Mephitis  ocddentaiis  hohneri  Mbabns,  Preliminary 
diagnoses  of  new  mammals  of  the  genera  Lynx,  Urocyon, 
Spilogale,  and  Mephitis,  from  the  Mexican  boundary  line,  p.  4. 
January  12,  1897.  (Reprint:  Proc.  U.  S.  nat.  mus.,  xx,  p. 
461.    December  24,  1897.) 

Type  locality.  ^-  San  Isidro  Ranch,  Lower  California,  Mex- 
ico, near  border  of  San  Diego  County,  California. 

Mephitis  spissigrada  Bangs. 

1898.  Mephitis  spissigrada  Bangs,  Proc.  biol.  soc.  Washing- 
ton, XII,  p.  31.     March  24, 1898. 

Type  locality.  —  Sumas,  British  Columbia,  Canada. 


Genus  SPILOGALE  Gray.^ 

1865.    Spilogale  Gray,  Proc.  zool.  soc.  London,  p.  150.     Type. — 
Mephitis  irUerrupta  Rafinesque. 

1 A  revision  of  this  genus  was  published  by  Merriam  in  1890  (North  Amer.  fauna,  no.  4, 
pp.  1-16,  October  8, 1890),  but  so  many  forms  have  since  then  been  described  that  the 
species  are  here  arranged  alphabetically. 
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^Spilogale  ambarvalis  Bangs. 

1885.     Mephitis  putorins  True,   Proc.  U.  S.   nat.  mu8.,  vii 

(1884),  p.  609.     1885.     (Part.) 
1898.     SpUogcUe  ambarvalis  Bangs,  Proc.   Boston  soc.   nat. 

hist,  XXVIII,  p.  222.    March,  1898. 
Type  locality. — Oak  Lodge,  East  Peninsula,  opposite  Micoo, 

Brevard  County,  Florida. 

Spilogale  ambigna  Meams. 

1897.  Spilogale  ambigua  Meabns,  Preliminary  diagnoses  of 
new  mammals  of  the  genera  Lynx,  Urocyon,  Spilogale,  and 
Mephitis,  from  the  Mexican  boundary  line,  p.  3.  January 
12,  1897.  (Reprint:  Proc.  U.  S.  nat.  mus.,  xx,  p.  460. 
December  24, 1897.) 
Type  locality. — Eagle  Mountain,  State  of  Chihuahua,  Mexico, 
about  four  miles  south  of  border  of  Donna  Ana  County,  New 
Mexico. 

Spilogale  gracilis  Merriara. 

1890.     Spilogale  gracilis  Merriam,  North  Amer.  fauna,  no.  3, 

p.  83.     September  11,  1890. 
Type    locality. — Grand   Canyon  of  the   Colorado,  north  of 
San  Francisco  Mountain,  Coconino  County,  Arizona. 

Spilogale  indianola  Merriam. 

1890.     Spilogale    indianola   Merbiam,   North    Amer.   fauna, 

no.  4,  p.  10.     October  8,  1890. 
Type    locality. — Indianola,     Matagorda     Bay,     Matagorda 
County,  Texas. 

Spilogale  intermpta  (Rafinesque). 

1820.     Mephitis  interrupta  Rafixesque,  Annals  of  nature,  i, 

p.  3. 
1890.     Spilogale  interrupta  Merriam,  North  Amer.  fauna,  no. 

4,  p.  8.     October  8,  1890. 
Type  locality. — Upper  Missouri  (see  Lichtenstein,  Abhandl. 

k.  preuss.  Akad.  Wissensch.  Berlin,  1836,  p.  281,  1838). 

Spilogale  lencoparia  Merriam. 

1890.     Spilogale  lencoparia   Merriam,    North    Amer.   fauna, 

no.  4,  p.  11.     Octobers,  1890. 
Type  LorALiTV. — Mason,  Mason  County,  Texas. 
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Spilogala  lucasana  Merriam. 

1890.     Spilogale  lucasana  Merriam,  North  Amer.  fauna,  no. 

4,  p.  11.     October  8,  1890. 
Type  locality. — Cape  St.  Lucas,  Lower  California,  Mexico. 

Spilogala  olympica  £lliot. 

1899.     Spilogale    olympica    Eluot,   Field    Columbian  mus. 

publication  32,  zool.  ser.,  i,  p.  270.    March,  1899. 
Type  locality. — Lake  Southerland,  Olympic  Mountains,  Qal- 
lam  County,  Washington. 

Spilogala  phanaz  Merriam. 

1890.  Spilogale  phenax  Merriam,  North  Amer.  fauna,  no.  4, 
p.  18.     October  8,  1890. 

Type  locality. — Nicasio,  Marin  County,  California. 

Spilogale  phanaz  arizonaa  Meams. 

1891.  Spilogale  phenaan  arizonae  Mearns,  Bull.  Amer.  mus. 
nat.  hist.,  iii,  p.  256.     June  5,  1891. 

Type  locality. — Fort  Verde,  Yavapai  County,  Arizona. 

Spilogala  phanaz  latifrons  Merriam. 

1890.     Spilogale   phenax  latifroiis   Merriam,   North   Amer. 

fauna,  no.  4,  p.  15.     October  8,  1890. 
Type  locality. — Roseburg,  Douglas  County,  Oregon. 

Spilogala  pygmaaa  Thomas. 

1898.     Spilogale  pggniaea  Thomas,  Proc.  zool.  soc.  London, 

1897,  p.  898.     April  1,  1898. 
Type  locality. — Rosario,  State  of  Sinaloa,  Mexico. 

Spilogala  ringans  Merriam. 

1890.     Spilogale  ringens  Mbrkiam,  North  Amer.  fauna,  no.  4> 

p.  9.     October  8,  1890. 
Type  locality. — Greensborough,  Hale  County,  Alabama. 

Spilogala  aazatiliB  Merriam. 

1890.     Spilogale  saxatilis  Merriam,  North  Amer.  fauna,  no.  4, 

p.  13.     October  8,  1890. 
Type  locality. — Provo,  Utah  County,  Utah. 
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Genus  COZTBPATITS  Gray. 

1837.     Conepaius  Gray,  Charlesworth's  mag.  nat.  hist.,  i,  p.  581. 
November,  1837.     Type.  —  Ccynepatns  hvmboldtii  Gray. 


^^Conapatns  mapnrito  (Gmelin). 

1788.     [  Viverra]  mapnrito  Gmelin,  Sy8t.  nat.,  i,  p.  88. 
1875.     ConepaUis  inaptirito  Coues,  Bull.  U.  S.  geol.  and  geog. 

surv.  terr.,  2d  ser.,  i,  p.  14. 
1885.      Conepatus  mapnrito  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  609.     1885. 
Type  locality.  —  Vicinity  of  Pamplona,  State  of  Santander, 

Colombia. 


Genus  TAXIDEA  Storr. 

1780.     Taxidha  Storr,  Prodr.  meth.  mamm.,  p.  34.     Type. — 
Ursus  taxus  Schrbbbr. 


*  Taxidea  taxiis  (Schreber). 

1778.     Ursus  taxua  Schreber,  S&ugthiere,  m,  p.  520. 
>^    1886.      Taxidea  americanu  amsricana  True,  Proc.  U.  S.  nat. 
mus.,  VII  (1884),  p.  609.     1885. 

1894.  Taxidea  taxus  Rhoads,  Amer.  nat.,  xxviii,  p.   524. 
June,  1894. 

Type  locality.  —  Labrador  and  Hudson  Bay. 

*iTa3ddaa  tans  barlandieri  (Baird). 

1857.     Taxidea  berktndieri  Baird,  Mamm.  X.  Amer.,  p.  205. 
1885.      Taxidea  americana  berlandieri  True,  Proc.  U.  S.  nat. 
mu8-,  VII  (1884),  p.  609.     1885. 

1895.  Taxidea  taxus  berlandieri  Allex,  Bull.  Amer.  mus. 
nat.  hist.,  vn,  p.  256.     June  29,  1895. 

Type  locality.  —  Llano  Estacado,  Texas,  near  border  of  New 
Mexico. 
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Taxidaa  taxns  infnsca  Thomas. 

1898.     Tttxiclea  taxus  in/usca  Thohas,  Proc.  eooI.  soc.  Lon- 

doD,  1897,  p.  899.     April  1,  1898. 
Typs  locality.  —  Santa  Anita,  Lower  California,  Mexico. 

Tazidaa  taxiis  neglecta  (Mearns). 

1891.     Taxidea  americana  neglecta  Mearns,  Boll.  Amer.  mns. 

nat  hist.,  m,  p.  250.    Jane  5,  1891. 
Type  locality.  —  Fort  Crook,  Shasta  County,  California. 


Subfamily  Mustelinae. 


Genus  OULO  Storr. 

1780.     6rw/<?  Store,  Prodr.  meth.  mamm.,  p.  84.     Type. —  Ursus 
gulo  Linnaeus. 


*  Gkdo  I118CII8  (Linnaeus) . 

1766.     [Uraua]  luscua  Linnaeus,  Syst.  nat.,  xii  ed.,  i,  p.  71. 
1823.     Gido  Iu8cu8   Sabine,   Franklin's   narrative,  journ.   to 

Polar  Sea,  p.  650. 
1885.     Gulo  luscus  True,  Proc.  U.  -6.  nat  mus.,  vii  (1884), 

p.  609.     1885. 
Type  locality.  —  Hudson  Bay. 


Genus  OALICTIS  Bell. 

1837.     Galiciis  Bell,  Proc.  zool.  soc.  London,  p.  45.     Included 
GcUictis  vittata  and  aUamancli. 
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SubgenuB  Galiotis  Bell. 

Ghdictis  aUamandi  Bell. 

1837.     GkUictia  cUlamafidi  Bell,   Proc.   zool.   boc.    London, 

p.  A. 
1885.    Oalictis  {Ghrisonia)  crassidens  Nehbing,  Sitzungsber. 

der    G^ellsch.    naturforsch.    Freunde   za    Berlin,  p.   167. 

(Minas-GreraeB,  Brazil.) 
1887.     Oalictis  crasaidens  I^bhbino,  Zool.  garten,  xxviii,  p. 

254.     (Guatemala.) 
1897.     [OcUictis]  aUamandi  Tbouessart,  Catal.  mamm.,  pt. 

II,  p.  264. 
Type  locality.  —  Unknown. 


Subgenus  Galera  Gray. 

1843.  Galera  Gray,  List  Bpec.  mamm.  Brit.  muB.,  p.  67. 
Type.  —  Mustela  harhara  Linnaeus. 

Regarded  by  Nehring  (Sitzungsber.  der  Gesellsch.  naturforsch. 
Freunde  zu  Berlin,  1885,  p.  169)  as  a  distinct  genus. 


GhdictiB  barbara  biologiaa  Thomas. 

1900.     Galictis  harhara  hiologiae  Thomas,  Ann.  and  mag.  nat. 

hist.,  7th  sen,  v,  p.  146.     January,  1900. 
Type  locality.  —  Calovevora,  Veragua,  Panama. 

•Gkdictis  barbara  aanex  Thomas. 

1885.     Oalictis  harhara  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  609.    1885.     (P&rt.) 
1900.     Oalictis  harhara  senex  Thomas,  Ann.  and  mag.  nat. 

hist.,  7th  sen,  v,  p.  146.    January,  1900. 
Type  locality.  —  Hacienda  Tortugas,  Jalapa,  State  of  Vera 

Cruz,  Mexico.     Altitude,  about  600  feet. 
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Genus  PXTTORIUS  Cuvier. 

1817.     Putorius  Cuvier,   R^gne   aninial,  i,  p.   147.     Type. 
Mmtela  putorins  Linxaeus.  t 


Subgenus  Lutreola  Wagner. 

1841.  Lutreola  Wagxer,  Schreber's  Saugthiere,  Suppl.  ii,  p. 
239.     Type.  —  Mustela  lutreola  Linnaeus. 

Recognized  as  a  genus  by  Merriara,  North  Amer.  fauna,  no.  11, 
p.  7,  June  30,  1897,  and  Mazama,  i,  no.  2,  p.  227,  October,  1897. 
The  combination  Lutreola  vison  energumenoa  occurs  in  the  latter 
paper  (p.  227). 

Pntorins  lutensis  Bangs. 

1898.    Putorius  (LiUreola)  lutensis  Bangs,  Proc.  Boston  soc 

nat  hist.,  xxviii,  p.  229.     March,  1898. 
Typs  locautt.  —  Salt  marsh  off  Matanzas  Inlet,  St.  John 

County,  Florida. 

*  Pntorins  ▼ison  (Schreber). 

1778.  Mustela  vison  ScaRBBBR,  Saugthiere,  in,  p.  463. 
1880.  Putorius  vison  Gappbb,  Zool.  joum.,  v,  p.  202. 
1885.     PutoHtis  vison  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  609.     1885.     (Part.) 
Type  locality.  —  Eastern  Canada. 

Putoriiis  vison  anargomenos  Bangs. 

1896.     Putorius  vison  energumenos  Bangs,  Proc.  Boston  see 

nat.  hbt.,  xxvii,  p.  5.     March,  1896. 
Type  locality.  —  Sumas,  British  Columbia,  Canada. 

Pntorins  ▼iBon  ingans  (Osgood) . 

1900.     Lutreola  visoii  i^igens  Osgood,  North  Amer.  fauna,  no. 

19,  p.  42.     October  6,  1900. 
Type  locality.  —  Fort  Yukon,  Alaska. 

Putorius  vison  lutraocaphalos  (Harlan). 

1825.     Mustela  lutreocephala  Harlan,  Fauna  Americana,  p. 
68. 
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1896.     Putoriua  vison  lutreocephcdiis  Bangs,  Proc.  Boston  soc. 

nat.  hist.,  xxvii,  p.  4.     March,  1896. 
Type  locality.  —  Maryland. 

Patorins  ▼ison  ▼olgiTagiui  (Bangs) . 

1895.  Putorxus  (ZtUreola)  viUgivagu^  Bangs,  Proc.  Boston 
soc.  nat.  hist.,  xxvi,  p.  539.    July  81, 1895. 

1896.  Putorxus  vison  vidgivagus  Bangs,  Proc.  Boston  soc. 
nat.  hist.,  xxvn,  p.  5.    March,  1896. 

Type  locality.  —  Burbridge,  Plaquemines  Parish,  Louisiana. 


Subgenus  Putobius  Cuvier.* 

*  Pntoriiis  nigripaB  Audubon  and  Bachman. 

1851.     Putorius  nigripes  Audubon  and  Bachman,  Quadr.  N, 

Amer.,  ii,  p.  297. 
1885.     Putorius   nigripes  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  609.     1885. 
Type  locality.  —  Plains  of  the  Platte  River,  Nebraska. 


Subgenus  Ictis  Kaup.^ 

1829.  Ictis  Kaup,  Skizziete  Entw.-Gesch.  u.  natttrl.  Syst.  der 
europ.  Thierw.,  p.  40.  Type.  —  Mustda  vulgaris  =  M,  iiivalis 
Linnaeus. 

* Pntorins  cicognanii  (Bonaparte). 

1838.  Mustela  cicognanii  Bonaparte,  Iconogr.  fauna  Ital.,  i, 
fasc.  XXII,  p.  4. 

1839.  Putorius  dcogtianii  Richardson,  Zoology  of  Beech- 
ey's  voyage,  p.  10*. 

1885.    Putorius   vulgaris  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  609.     1885.     (Part.) 
1896.   Putorius  cicognani  Merriam,  Xoith  Amer.  fauna,  no. 

11,  p.  10.     June  30,  1896. 
Type  locality.  —  Northeastern  North  America. 

>  Revised  by  Merriam,  North  Amer.  fauna,  no.  11,  pp.  7-9.    June  30, 1896. 
«  Revised  by  Merriam,  North  Amer.  fauna,  no.  11,  pp.  9-33.    June  30, 1896. 
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Pntorios  cicognanii  richardsonii  (Bonaparte) . 

1888.    Mustda  richardsonii  Bonapabts,  Charlesworth's  mag. 

nat.  hist.,  ii,  p.  38. 
1896.   Putoriua  cicognani  richardsoni  Merbiah,  North  Amer. 

faana,  no.  11,  p.  11.     Jane  30,  1896. 
Type  locality.  —  Fort  Franklin,  Great  Bear  Lake,  Mackenzie, 

Canada. 

Pntorios  cicognanii  alaacenais  (Merriam). 

1896.  Putorius  richardsoni  alascensis  Mebbiah,  North  Amer. 
fauna,  no.  11,  p.  12.    Jane  30,  1896. 

1897.  [^PtUorius  cicognani]    alcMcensis  Tboiibssabt,  CataL 
mamm.,  pt.  n,  p.  277. 

Type  locality.  — Juneau,  Alaska. 

Pntorins  streatori  Merriam. 

1896.   Putorius  streatori  Mebbiam,  North  Amer.  fauna,  no. 

11,  p.  13.     June  30,  1896. 
Type    locality.  —  Mount    Vernon,    Skagit    Valley,    Skagit 

County,  Washington. 

Pntorins  mnricns  Bangs. 

1899.  Putorius  (Arctogale)  muricus  Bangs,  Proc.  New  Eng- 
land zool.  club,  I,  p.  71.    July  31,  1899. 

Type  locality.  —  Echo,  El  Dorado  County,  California. 

Pntorins  rixosns  Bangs. 

1896.  Putorius  rixosus  Bangs,  Proc.  biol.  soc.  Washington, 

X,  p.  21.     February  25,  1896. 
Type  locality.  —  Osier,  Saskatchewan,  Canada. 

Pntorins  rixosns  eskimo  Stone. 

1900.  Putorius  rixosus  eskimo  Stone,  Proc.  acad.  nat.  sd 
Phila.,  p.  44.     March  24,  1900. 

Type  locality.  —  Point  Barrow,  Alaska. 

Pntorins  arcticns  Merriam.  ^ 

1896.   Putorius  arcticus  Mebbiam,  North  Amer.  fauna,  no. 

U,  p.  15.    June  30,  1896. 
Type  locality.  —  Point  Barrow,  Alaska. 

Pntorins  kadiacansis  (Merriam) . 

1896.    [^Putorius    arcticus"]   subspecies  kadiacetisis  Mebbiam, 
North  Amer.  fauna,  no.  11,  p.  16.     June  30, 1896. 
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1898.   Putoritis  kadiacenms  Preble,  Proc.  biol.  soc.  Washing- 
ton, XII,  p.  169.    August  10,  1898. 
Type  locality. —  Kadiak  Island,  Alaska. 

Pntorins  haidanim  Preble. 

1898.  Putorius  haidarum  Pbeble,  Proc.  biol.  soc.  Washing- 
ton, xn,  p.  169.     August  10,  1898. 

Type  locality.  —  Massett,  Graham  Island,  Queen  Charlotte 
Islands,  British  Columbia,  Canada. 

*Patorii|8  noTaboracansis  Emmons. 

1840.   PtUorius  noveboracensis  Ehmons,  Rep.  quadr.  Massa- 
chusetts, p.  45. 
1885.   Putorius  erminea  True,   Proc.   U.   S.   nat.  mus.,  vu 

(1884),  p.  609.     1885.     (Part.) 
Type   locality.  —  Southern  New  York. 

Patoritui  noraboracaiiBis  notiiis  Bangs. 

1899.  Putorius  noveborcLcensis  notius  Bangs,  Proc.  New  Eng- 
land zool.  club,  I,  p.  53.    June  9,  1899. 

Type   locality.  —  Weaverville,    Buncombe    County,    North 
Carolina. 

Patoritui  occisor  Bangs. 

1899.   Putorius  occisor  Bangs,  Proc.  New  England  zool.  club, 

I,  p.  54.    June  9,  1899. 
Typb  locality.  —  Bucksport,  near  mouth  of  Penobscot  River, 

Hancock  County,  Maine. 

Patoritui  Washington!  Merriam. 

1896.   Putorius  washingtoni  Merriah,  North  Amer.  fauna, 

no.  11,  p.  18.    June  30,  1896. 
Type  locality.  —  Trout  Lake,  south  base  of  Mount  Adams, 

Skamania  County,  Washington. 

Putorius  peninsnlaa  Hhoads. 

1894.   PtUorius  peninstdde    Rhoads,   Proc.    acad.    nat.    sci, 

Phila.,  p.  152.     June  19, 1894. 
Type  locality.  —  Hudson's,  Pasco  County,  fourteen  miles 

north  of  Tarpon  Springs,  Hillsboro  County,  Florida. 

*  Putorius  longicauda  (Bonaparte). 

1838.  Mustela  longicauda  Bonaparte,  Charles  worth's    mag. 
nat.  hist.,  ii,  p.  38. 
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1839.   Putoriua  l(yng%cavda  Richardson,  Zoology  of  Beechey's 

voyage,  p.  10*. 
1885.   Putorius  longicauda  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  609.     1885. 
Type   locality.  —  Carlton   House,   od   North   Saskatchewan 

River,  Saskatchewan,  Canada. 

Pntorins  longicauda  oribasns  Bangs. 

1899.   Putorius  {Arctogale)  longicauda  oribasus  Bangs,  Proc. 

New  England  zool.  club,  i,  p.  81.     December  27,  1899. 
Type  locality.  —  Source  of  Kettle  River,  Britbh  Columbia, 

Canada.     Altitude,  7500  feet. 

Patorios  longicauda  Bpadix  Bangs.. 

1896.   Putorius  longicauda   spadix  Bangs,    Proc.   biol.  see. 

Washington,  x,  p.  8.     February  25,  1 896. 
Type  locality.  —  Fort  Snelling,  Hennepin  County,  Minnesota. 

Putorius  Baturatus  Merriam. 

1896.   Putorius  saturutu^  Merriam,  North  Amer.  fauna,  no. 

11,  p.  21.    June  80,  1896. 
Type  locality.  —  Siskiyou,  Jackson  County,  Oregon.    Alti- 
tude, 4000  feet. 

Putorius  arizonensis  Meams. 

1891.   Putorius  arizonensis  Mearns,  Bull.  Amer.   mus.  oat. 

hist..  Ill,  p.  234.     June  5,  1891. 
Type  locality.  —  San  Francisco  forest,  a  few  miles  south  of 

Flagstaff,  Coconino  County,  Arizona. 

Putorius  allani  Merriam. 

1896.   Putorius  aUeni  Merriam,  North  Amer.  fauna,  no.  11, 

p.  24.     June  30,  1896. 
Type  locality.  —  Custer,  Black  Hills,  Custer  County,  South 

Dakota. 

Putorius  zanthogen3r8  (Gray). 

1843.    Mustela  xanthogenys  Gray,  Ann.  and  mag.  nat.  hist, 

XI,  p.  118.     February,  1843. 
1857.    Putorius  xttnthogengs  Baird,  Mamm.  N.  Amer.,  p.  176. 
1896.    Putorius    xanthogenys  Merriam,  North  Amer.  fauna, 

no.  11,  p.  25.     June  30,  1896. 
Type  locality.  —  Southern  California,  probably  in  the  vicinity 

of  San  Diego,  San  Diego  County, 
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Pntoriiis  zanthogan3r8  mondiis  Bangs. 

1899.   Putariu^  xanthoyenys  mundus  Bangs,  Proc.  New  Eng- 
land zool.  club,  I,  p.  56.     June  9, 1899, 
Type  locality.  —  Point  Reyes,  Marin  County,  California. 

Pntoriiis  zanthogan3r8  oragonansis  Merriam. 

1896.    Putorius    xanthoyenys    oreyonensis   Merriam,    North 

Amer.  fauna,  no.  11,  p.  25.     June  80,  1896. 
Type  locality.  —  Grant's  Pass,  Rogue  River  Valley,  Joseph- 
ine County,  Oregon. 

*  Fntorios  franatns  (Lichtenstein). 

1832.   Miistda  frenata  Lichtenstein,  Darstellung  neuer  oder 

wenig  bekannter  Saugethiere,  pi.  xlii. 
1857.    Putorius  frenatics  Baird,  Mamm.  N.  Amer.,  p.  173. 
1885.     Putorius  brasiliefisis  frenatus  True,  Proc.  U.  S.  nat. 

mus.,  vii  (1884),  p.  610.     1885.     (Part.) 
1896.   Putorius  frenatus  Merriam,  North  Amer.  fauna,  no.  11, 
•  p.  26.     June  80,  1896. 
Type   locality.  —  Valley  of   Mexico,  near  City  of  Mexico, 

Mexico. 

Putorius  franatUB  goldmani  Merriam. 

1896.     Putorius  frenatus  yoldmani  Merriam,  North  Amer. 

fauna,  no.  11,  p.  28.    June  30,  1896. 
Type  locality.  —  Pinabete,  State  of  Chiapas,  Mexico.     Alti- 
tude, about  8200  feet. 

Putorius  franatUB  laucoparia  Merriam. 

1896.     Putorius  frenatus  leucoparia  Merriam,  North  Amer. 

fauna,  no.  11,  p.  29.     June  30,  1896. 
Type  locality.  —  Patzcuaro,  State  of  Michoacan,  Mexico. 

Putorius  frenatus  neomexicanus  Barber  and  Cockerell. 

1898.     Putorius  frenatus  neomexicanus  Barber  and  Cock- 
erell, Proc.  acad.  nat.  sci.  Phila.,  p.  188.     May  3,  1898. 
Type  locality.  —  Armstrong's  Lake,  Mesilla  Valley,  Donna 
Ana  County,  New  Mexico. 

Putorius  tropicalis  Merriam. 

1896.     Putorius  tropiadis  Merriam,  North.  Amer.  fauna,  no. 

11,  p.  30.     June  30,  1896. 
Type  locality. — Jico,  State   of   Vera  Cruz,  Mexico.     Alti- 
tude, 6000  feet. 
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*tPutoria8  affinis  (Gray). 

1874.     Mmtela  affinis  Gray,  Ann.   and  mag.  nat.    hist.,  4th 

ser.,  XIV,  p.  375.     November,  1874. 
1885.     Putorius  brasilienms  (tequitoricdis  True,  Proc.  U.  S. 
nat.  mu8.,  vii  (1884),  p.  610.     1885.     (Part.) 
•  1896.     PiUorius  affinis  Merriam,  North  Amer.  fauna,  no.  11, 
p.  31.    June  30,  1896. 
Type  locality.  —  Colombia. 


Genus  MXTSTELA  Linnaeus. 

1758.     Mustela  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  45.     Type. — 
MusteUi  martes  Linnaeus. 


*  Mostela  amaricana  Turton. 

1806.     [Musteia]    ainericanus  Turton,  Linnaeus,   system   of 

nature,  i,  p.  60. 
1885.     Mustela  americana  True,  Proc.  U.  S.  nat.  mus.,  m 

(1884),  p.  610.     1885.     (Part.) 
Type  locality.  —  Eastern  North  America. 

Mostela  americana  actuoBa  Osgood. 

1900.     Mustela    americana    actuosa    Osgood,   North   Amer. 

fauna,  no.  19,  p.  43.     October  6,  1900. 
Type  loc^ality.  —  Fort  Yukon,  Alaska. 

Mustela  atrata  Bangs. 

1897.  Mustela  atrata  Bangs,  Amer.  nat.,  xxxi,  p.  162.     Feb- 
ruary, 1897. 

Type  locality.  —  Bay  St.  George,  Newfoundland. 

Mustela  bromalis  Bangs. 

1898.  Mustela  brumalis  Bangs,  Amer.  nat.,  xxxii,  p.  502. 
July,  1898. 

Type  locality.  —  Okak,  Labrador. 

Mustela  caurina  Merriam. 

1890.     Mustela  caurina  Merriam,  North  Amer.  fauna,  no.  4, 
p.  27.     October  8,  1890. 
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Type   locality.  —  Xear    Gray's    Harbor,    Chehalis    County, 
Washington. 

*  Mustela  pennanti  Erxleben. 

1777.     [Mtfsteld^  J )eN?i a ?ifi  Krxlebe^,  Syst.  regni  anim.,  i,  p. 

470. 
1885.     Mustela  jyenntmti  True,  Proc.   U.   S.   nat.   mus.,   vii 

(1884),  p.  610.     1885. 
1898.     Mustela  canadensis  Rhoads,  Trans.  Anier.  {>hilos.  soc, 

n.  8.,  XLX,  p.  434.     September,  1898. 
1898.     Mitstela  pennanti  Allen,  Bull.  Amer.  mus.  nat.  hist.,  x, 

p.  461.     November  10,  1898. 
Type  locality.  —  Eastern  Canada.      • 

Mnstela  pennanti  pacifica  (Rhoads). 

1898.     Musteht   canadensis  jxicifica   Rhoads,    Trans.    Amer. 

philos.  soc,  n.  s.,  xix,  p.  435.     September,  1898. 
Type  locality.  —  Lake  Kichelos,  Kittitas  County,  Washing- 
ton.    Altitude,  8000  feet. 


Family  PROCTONIDAB. 


Genus  POTOS  Cuvier  and  Geoffroy. 

1795.  Potos  CuviER  and  Gkoffroy,  Methode  mammal ogique, 
in  Mag.  encyclop6dique,  ii,  p.  187.     Type. —  Viverra  caudivolvida 

SCHB£BER. 

For*u8e  of  this  name  in  place  of  Cercoleptes  ( Illiger,  Prodr.  meth. 
mamm.,  p.  127,  1811)  see  Palmer,  Proc.  biol.  soc.  Washington,  xi, 
p.  174,  June  9,  1897. 


*  Potos  caudiTOlvnlns  (Schreber) . 

1777.      Viverra  caudivoloula   Schreber,    Siiugthiere,   in,   p. 

453. 
1803.     Potos  caudivolvuhis  E.  Geoffroy,  Catal.   des  mamm. 
du  mus.  national  d'hist.  nat.,  p.  90. 
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1885.     Cercoleptea  caudivolvuius  True,  Proc.  U.  S.  nat  mufl., 

VII  (1884),  p.  608.     1885. 
Type  locality.  —  Surinam. 


Genus  NASITA  Storr. 

1780.     Nasiux   Storr,  Prodr.   meth.    mamm.,  p.    35.     Type.— 
Viverra  Jiasua  Linnaeus. 


*  Nasua  narica  (Linnaeus) . 

1766.     [  Viverrci]  narica  Linnaeus,  Syst.  nat.,  xu  ed.,  i,  p.  64. 
1879.     Nasua  mirica  Allen,  Bull.  U.  S.  geol.  and  geogr.  surv. 

ten*.,  V,  p.  162. 
1885.     Nasua  narica  True,  Proc.  TJ.  S.  nat.  mus.,  vii  (1884), 

p.  608.     1885. 
Type  locality.  —  Tropical  America. 


Genus  PR0C70N  Storr. 

1780.     Procijon  Storr,  Prodr.  meth.  mamm.,  p.  35.    Type. — 
Ursifs  lotor  Linnaeus. 


*  Procyon  cancrivoros  (Cuvier) . 

1798.      Ursus   cancrivorus   Cuvier,  Tabl.   elem.  d'hist  nat, 

p.  113. 
1819.     JProcyon  cancrivorus  Desmarest,  Diet,    d'hist.  nat., 

XXIX,  p.  93. 
1885.     Procyon  cancrivorus  True,  Proc.  TJ.  S.  nat.  mus.,  vii 

(1884),  p.  608.     1885. 
Type  locality.  —  Cayenne,  French  Guiana. 

*  Procyon  lotor  (Linnaeus) . 

1758.     [Ursus"]  lotor  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  48. 
1819.     Procyon  lotor  Desmarest,  Diet,  d'hist.  nat.,  xxix, 
p.  91. 
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1885.     Procyon  lotor  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  608.     1885.     (Part.) 
Type  locality.  — Eastern  United  States. 

Procyon  lotor  elucos  Bangs. 

1898.     Procyon  lotor  elucus  BAXcis,  Proc.  Boston  soc.  nat.  hist., 

XXVIII,  p.  219.     March,  189S. 
Type  locality.  —  Oak  Lodge,  East  Peninsula,  opi)08ite  Micco, 
Brevard  County,  Florida. 

Procyon  lotor  hemandezii  (Wagler). 

1881.     Procyon  hemandezii  Wagler,  Isis,  xxiv,  p.  514. 
1890.     Procyon   lotor  hernandezi  Allen,   Bull.  Araer.  mus. 

nat.  hist.,  in,  p.  176.     December  10,  1890. 
Type  locality. —  Southern  Mexico. 

Procyon  lotor  insnlaris  Merriam. 

1898.     Procyon  lotor  iiiaularis    Merriam,    Proc.   biol.   soc. 

Washington,  xii,  p.  17.    January  27,  1898. 
Type  locality.  —  Maria  Madre  Island,  Tres  Marias  Islands, 

State  of  Jalisco,  Mexico. 

Procyon  majrnardi  Bangs. 

1898.  Procyon  maynardi  Bangs,  Proc.  biol.  soc.  Washington, 
XII,  p.  92.     April  30,  1898. 

Type  locality.  —  New  Providence  Island,  Bahamas. 

Procyon  pallidns  Merriam. 

1900.  Procyon  paUidua  Merriam,  Proc.  biol.  soc.  Washing- 
ton, xui,  p.  151.     June  13,  1900. 
Type  locality.  —  New  River,  Colorado   Desert,  San  Diego 
CJounty,  California. 

Procyon  psora  Gray. 

1842.  Procyon  psora  Gray,  Ann.  and  mag.  nat.  hist.,  x,  p. 
261.    December,  1842. 

1899.  [Procyon']  psora  Merriam,  North  Amer.  fauna,  no.  16, 
p.  107.     October  28,  1899. 

Type  locality.  —  Sacramento,  Sacramento  County,  California. 

Procyon  psora  pacifica  Merriam. 

1899.   Procyon  psora  pacifica  Merriam,  North  Amer.  fauna, 
no.  16,  p.  107.     October  28, 1899. 
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Type  locality.  —  Lake  Kichelos,  Kittitas  County,  TY*®*"^- 
ton.     Altitude,  8000  feet. 


Genus  BASSARISCXJS  Cones, 

1887.   Bassariacus  Coues,  Science,  ix,  p.  516.     May  27,  1887. 
Type.  —  By  elimination,  Bassaris  astuta  Lichtenstetn. 


*  BasBariBCHS  astntns  (Lichtenstein). 

1831.   jBassaris  astuta  Lichtenstein,  Isis,  xxiv,  p.  513. 
1885.    Bassaris  asttUa  True,  Proc.  U.  S.  nat.  mas.,  vii  (1884), 

p.  608.     1885. 
1887.    Bassariscus  astutus  Coues,  Science,  ix,  p.  516.    May 

27,  1887. 
Type  locality.  —  Southern  Mexico. 

Bassariscos  astutus  flavus  Khoads, 

1894.   Bassariscus  (istuttis  flaviis   Rhoads,  Proc.  acad.  nat. 

sci.  Phila.,  1893,  p.  417.     January  30, 1894. 
Type  locality. —  Texas,  exact  locality  unknown. 

Bassariscus  astutus  oragonus  (Rhoads). 

1894.    Bassariscus  flavus  orajonus  Rhoads,  Proc.  acad.  nat. 

sci.  Phila.,  1893,  p.  416.  January  30,  1894. 
Type  locality. —  Grant's  Pass,  Josephine  County,  Oregon. 
According  to  Merriam  (Proc.  biol.  soc.  Washington,  xi,  pp.  186- 
187,  July  1,  1897)  this  should  stand  as  Bassariscus  raptor.  {Bos- 
saris  raptor  Baird,  Mamm.  Mexican  boundary,  p.  19,  1859.  Type 
caught  in  the  city  of  Washington,  D.  C,  where  it  had  evidently 
escaped  from  captivity.) 

Bassariscus  saxicola  Merriam. 

1897.  Bassariscus  saxicola  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XI,  p.  185.     July  1,  1897. 

Type  locality. —  Espiritu  Santo  Island,  Lower  California, 
Mexico. 
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6enu8  WAONERIA  Jentink. 

1886.  Wagneria  Jentink,  Notes  from  the  Leyden  museum^ 
VIII,  p.  129.     Type.  —  Parculoxurus  annidatus  Wagnbb. 

According  to  Merriam  (Science,  n.  s.,  yn,  p.  31,  January  7, 1898) 
the  name  Wagneria  is  preoccupied  and  the  genus  identical  with 
Bassariscus, 

*  Wagneria  annnlata  (Wagner). 

1841.   P\aradoxurns\   annuUUua  Wagner,  Schreber's   S&ug- 
thiere,  Suppl.,  n,  p.  353. 

1885.  JBassaris  sumichrasH  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  608.     1885. 

1886.  Wag?ieria  annidata  Jentink,  Notes  from  the  Leyden 
museum,  viii,  p.  129. 

Type  locality. —  Unknown ;  probably  Central  America. 


Genus  BASSARICYON  Allen. 

1876.    Bassaricyon  Allen,  Proc.  acad.  nat.  sci.  Phila.,  p.  20. 
Type.  —  Bassaricyoa  yabbii  Allen. 


^Bassaricyon  gabbii  ^Vllen. 

1876.   [Bas8aricyo7i\  yabbii  Ahi.B^^  Proc.  acad.  nat.  sci.  Phila., 

p.  23.     April  18,  1876. 
1885.   Bassaricyon  gabbii  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  608.     1885. 
Type  locality. —  Costa  Rica. 
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Family  URBIDAE. 

Genus  URSITS  Linnaeus.^ 

1758.    Ursiis   Linnaeus,   Syst.    nat.,    x  ed.,  i,  p.  47.     Type.- 
UrsHs  arctos  Linnaeus. 


Subgenus  Ursus  Linnaeus. 

TTrBUS  middendorffi  Merriara. 

1896.    Vrsua  7niddendorffi  Merbiam,  Proc.  biol.  soc.  Washing- 
ton, X,  p.  69.     April  13,  1896. 
Type  locality.  —  Kadiak  Island,  Alaska. 

TTrBUS  dalli  Merriam. 

1896.    Ursus  dalli  ^Iebriam,  Proc.  biol.  soc.  Washington,  x, 

p.  71.     AprU  13,  1896. 
Type  locality. — Yakutat  Bay,  Alaska. 

Ursiui  sitkensis  Merriam. 

1896.    Ursys  sitkensis  Merriam,  Proc.  biol.  soc.  Washington, 

X,  p.  73.     April  13,  1896. 
Type  locality. —  Near  Sitka,  Alaska. 
Regarded  by  Lydekker  (Proc.  zool.  soc.  Londoi^,  1897,  p.  424) 
as  identical  with  U,  dalli. 


Subgenus  Danis  Gray. 

1825.    Danis  Gray,  Ann.  of  philos.,  n.  s.,  x,  p.  60.     Type.— 
Ursus  ferox  Desmarest  =  Ursus  horribilis  Ord. 


*  Ursus  horribilis  Ord. 

1815.    Ursus  horribilis  Ord,  Guthrie's  geography,  2d  Amer. 
ed.,  11,  p.  291,  described  on  p.  299. 

1  American  species    revised  by  Merriam,  Proc.  biol.  soc.  Washington  x,  pp.  65-83. 
AprU  13, 1896. 
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1885.    Ursus  horribilis  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884) , 

p.  608.     1885.     (Part.) 
Type  locality. —  Montana. 

Ursos  horribilis  alascensis  Merriam. 

1896.    Ursus  horribilis   alascensis   Merriam,  Proc.  biol.  soc. 

Washington,  x,  p.  74.     April  13,  1896. 
Type  locality. —  Norton  Sound,  Alaska. 

Ursos  horribilis  califomicus  Merriam. 

1896.    [Uraics  horribilis]   subspecies    califomicus    Merriam, 

Proc.  biol.  soc.  Washington,  x,  p.  76.     April  13,  1896. 
Type  locality.  —  Monterey,  Monterey  County,  California. 

Ursus  horribilis  horriaeus  Baird. 

1859.    Ursus  horribilis  var.  horriaevs   Baird,   Rep.  Mexican 

boundary  survey,  ii,  pt.  ii,  p.  24. 
1896.    Ursus  horribilis  horritieus  Merriam,  Proc.  biol.  soc. 

Washington,  x,  p.  75.     April  13,  1896. 
Type  locality.  —  Los  Nogales,  State  of  Sonora,  Mexico,  near 

border  of  Pima  County,  Arizona. 

*  Ursus  richardsoni  Swainson. 

1838.    Ursus  richardsoni  Swainson,  Anim.  in  menageries,  p. 

54. 
1885.    Ursus   richardsoni  True,    Proc.   U.  S.-  nat.  mus.,  vn 

(1884),  p.  608.     1885. 
Type   locality.  —  Shore   of    the   Arctic   Ocean,   Mackenzie, 

Canada. 


Subgenus  Euarctos  Gray. 

1864.   JSuarctos  Gray,  Proc.  zool.  soc.  London,  p.  692.     Type.  — 
Ur9us  americanus  Pallas. 


*  Ursus  americaniis  Pallas. 

1780.    Ursus  americanus  Pallas,  Spicilegia  zoologica,  fasc. 
XIV,  p.  5. 
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1886.    Vrsus  americanus  Tbue,  Proc.  U.   S.  nat.  mus.,  vir 

(1884),  p.  608.     1885. 
Type  locality.  —  Eastern  North  America. 

Ursus  americanus  somborgeri  Bangs. 

1898.    Ursus    {Euarctos)     a^nericanus    soniborgeri    Banqs, 

Amer.  nat.,  xxxii,  p.  500.    July,  1898. 
Type  locality.  —  Okak,  Labrador. 

TTrBus  Inteoliui  Griffith. 

1821.    Ursus  luteolus  Griffith,  Carnivorous  animals,  p.  236, 
1893.    Ursus  luteolus  Mebriam,  Proc.  biol.  soc.  Washington^ 

VIII,  p.  147.     December  29,  1893. 
Type  locality.  —  Louisiana. 

TTrstui  floridanus  Meniam. 

1896.    Ursus  floridanus  Herri  am,  Proc.  biol.  soc.  Washing- 
ton, X,  p.  81.     April  13,  1896. 
Type  locality.  —  Key  Biscayne,  Dade  County,  Florida. 

ITrsiui  emmonsii  (Dall) . 

1895.  \^Urstis    americanus]    var.    emmonsii    Dall,    Science, 
n.  s.,  II,  p.  87.     July  26,  1895. 

1896.  Ursus  emmofisi  Merriam,  Proc.  biol.  soc.  Washington, 
X,  p.  82.     April  13,  1896. 

1897.  Ursus  glacilis  (sic)   Kells,  Canadian  natural  science 
news,  I,  p.  12.     April,  1897.     (Mt.  Saint  Elias,  Alaska.) 

Type  locality. —  Saint  Elias  Alps,  near  Yakutat  Bay,  Alaska, 

Genus  THALARCTOS  Gray. 

1825.    Thalarctos  Gray,  Ann.  of  philos.,  n.  s.,  x,  p.  62.     Type. 
—  Thalarctos  polar  is  Gray  =  Ursus  nuiritimus  Phipps. 

*  Thalarctos  maritixnas  ( Phipps) . 

1774.    Ursus   maritimus   Phipps,  Voyage  toward  N.  Pole,  p. 

185. 
1862.    Thalarctos  nuiritimus  Gray,  Catal.  bones  mamm.  Brit. 

mus.,  p.  105. 
1885.    Thalassarctos  nuiritimus  True,  Proc.  U.  S.  nat.  mns., 

vu  (1884),  p.  608.     1885. 
Type  locality.  —  Spitzbergen. 
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Order  INSECTIVORA. 

Family  SORICIDAS. 
Subfamily  Soricinae. 


Genus  SOREX  Linnaeus.^ 

1758.    Sorex  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  53.      Type. 
Sorex  araneus  Linnaeus. 


Subgenus  Sorex  Linnaeus. 

*  Sorex  personatns  I.  Geoffroy. 

1827.    Sorex  persomtUts  I.  Geoffroy,  M^m.mus.  d'hist.  nat., 

Paris,  XV,  p.  122. 
1885.    Sorex  platyrhinva  and  Sorex  cooperi  True,  Proc.  U.  S. 

nat.  mus.,  vii  (1884),  p.  606.     1885. 
Type  locality.  —  Eastern  United  States. 

Sorex  personatns  haydeni  (Baird). 

1857.    Sorex  haydeni  Baird,  Mamm.  N.  Amer.,  p.  29. 

1896.  Sorex  per sonatus  hitydeni  Allen,  Bull.  Amer.  mus.  nat. 
hist.,  vni,  p.  257.     November  25,  1896. 

Type  locality.  —  Fort  Union,  now  Buford,  Military  Reserva- 
tion, North  Dakota. 

Sorex  personatns  lesnenrii  (Duvemoy). 

1842.  Amphisorex  lesueurii  Duvernoy,  Mag.  de  zool.,  2d 
ser.,  mamm.,  p.  33.    November,  1842. 

1  Reriaed  by  Merriam,  North  Amer.  fauna,  no.  11,  pp.  67-98.    December  31, 1896. 
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1895.   [JSorex  personatus]    lesueuri  Mebbiam,   North   Amer. 

fauna,  no.  10,  p.  61.     December  31,  1895. 
Type  localitv.  —  Wabash  River,  Indiana. 

Sorex  personatns  miscix  Bangs. 

1899.  JSorex  personatus  miscix   Bangs,  Proc.  New  England 
zool.  club,  I,  p.  15.     February  28,  1899. 

Type  locality.  —  Black  Bay,  Strait  of  Belle  Isle,  Labrador. 

Sorex  perBonatns  arcticos  Merriam. 

1900.  tSortx  personatns  arcticua  Merriam,  Proc.  Washington 
a<;ad.  sci.,  ii,  p.  17.     March  14,  1900. 

Type  locality.  —  St.  Michaels,  Norton  Sound,  Alaska. 

Sorex  perBonatns  streatori  Merriam. 

1895.  Sotex  personatus  streatori  Merriam,  North  Amer. 
fauna,  no.  10,  p.  62.     December  31,  1895. 

Type  locality.  —  Yakutat,  Alaska. 

Sorex  macmms  Batchelder. 

1896.  Sorex  macruriis  Batchelder,  Proc.  biol.  soc.  "Wash- 
ington, X,  p.  133.     December  8,  1896. 

Type  locality.  —  Beede's  (sometimes  called  Keene  Heights), 
Essex  County,  New  York. 

Sorex  richardaonii  Bachman. 

1837.  Sorex  richardsonii  Bachman,  Joum.  acad.  nat.  sci. 
Phila.,  VII,  pt.  II,  p.  383. 

1895.  Sorex  richardsoni  Miller,  North  Amer.  fauna,  no. 
10,  p.  48.     December  31,  1895. 

Type  locality.  —  Unknown;  probably  plains  of  Saskatche- 
wan, Canada. 

Sorex  tnndrensis  Merriam. 

1900.    Sorex  tnndrensis   Merriam,   Proc.   Washington    acad. 

sci.,  11,  p.  16.     March  14,  1900. 
Type  locality.  —  St.  Michaels,  Norton  Sound,  Alaska. 

*  Sorex  sphagnicola  Coues. 

1877.    Sorex  sphagnicola  Coues,  Bull.  U.  S.  geol.  and  geogr. 

sur\%  terr.,  iii,  p.  650.     May  15,  1877. 
1885.    Sorex  sphagnicola  True,   Proc.  U.  S.  nat.  mus.,   vu 
(1884),  p.  606.     1885. 
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Type  locality.  —  Vicinity  of  Fort  Liard,  northwestern  Brit- 
ish Columbia,  Canada. 

*  Soraz  fmneiui  Miller. 

1885.     ISorex  forsteri  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  606.     1885. 
1895.     Sorex  furaeus  Miller,  North  Amer.  fauna,  no.  10,  p. 

50.     December  31,  1895. 
Type  locality.  —  Peterboro,  Madison  County,  New  York. 

Sorez  vagrans  Baird. 

1857.     Sorex  vagrans  Baird,  Mamm.  N.  Amer.,  p.  15. 

1891.     S{orex'\  migrans  Merriam,  North  Amer.  fauna,  no.  5, 

p.  34.     July  30, 1891. 
Type  locality.  —  Shoalwater  Bay,  Washington. 

Sorez  vagrans  dobsoni  (Merriam). 

1891.     Sorex  dobsoni  Merriam,  North  Amer.  fauna,  no.  5,  p. 

33.     July  30;  1891. 
1895.     Sorex  migrans  dobsoni  Merriam,  North  Amer.  fauna, 

no.  10,  p.  68.     December  31,  1895. 
Type  locality.  —  Saw  Tooth  or  Alturas  Lake,  east  base  of 

Saw   Tooth    Mountains,   central    Idaho.      Altitude,    about 

7200  feet. 

Sorex  vagrans  monticola  (Merriam). 

1890.     Sorex  monticoliis  Merriam,  North  Amer.  fauna,  no.  3, 

p.  43.     September  11,  1890. 
1895.     Sorex  vagrans  monticola  Merriam,  North  Amer.  fauna, 

no.  10,  p.  69.     December  31,  1895. 
Type  locality.  —  San  Francisco  Mountain,  Coconino  County, 

Arizona.     Altitude,  11,500  feet. 

Sorex  setosus  Elliot. 

1899.  Sorex  setosus  Elliot,  Field  Columbian  mus.,  publi- 
cation 32,  zool.  sen,  i,  p.  274.     March,  1899. 

Type  locality.  —  Happy  Lake,  Olympic  Mountains,  Clallam 
County,  Washington. 

Sorex  amoenus  Merriam. 

1895.  Sorex  amoenus  Merriam,  North  Amer.  fauna,  no.  10, 
p.  69.     December  31,  1895. 
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Type  locality.  —  Mammoth  Pass,  head  of  Owen's  River,  east 
slope  of  the  Sierra  Nevada  Mountains,  California.  Altitude, 
about  10,000  feet. 

Sorex  vancouverensis  Merriam. 

1895.    Sorex   vancoumretisis   Merriam,   North    Amer.  fauna, 

no.  10,  p.  70.     December  31,  1895. 
Type  locality. —  Goldstream,  Vancouver  Island,  British  Co- 
lumbia, Canada. 

Sorex  orizabae  Merriam. 

1895.    Sorex  orizabite  Merriam,  North  Amer.  fauna,  no.  10,  p. 

71.  December  31,  1895. 

Type  locality.  —  Mount  Orizaba,  State  of  Puebla,  Mexico. 
Altitude,  9500  feet. 

Sorex  nevadensis  Merriam. 

1895.    Sorex  neoiuhnsis  Merriam,  North  Amer.  fauna,  no.  10, 

p.  71.     December  31,  1895. 
Type  locality.  —  Reese  River,  Lander  County,  Nevada. 

Sorex  obscurus  Merriam. 

1895.   Sorex  obscurus  Merriam,  North  Amer.  fauna,  no.  10,  p. 

72.  December  31,  1895. 

Type  lo<  ality.  —  Timber  Creek,  Salmon  River  Mountains, 
Idaho.     Altitude,  8200  feet. 

Sorex  obBCunui  longicauda  Merriam. 

1895.    Sorex    obscurtis    longicauda    Merriam,    North  Amer. 

fauna,  no.  10,  p.  74.     December  31,  1895. 
Type  locality.  —  Wrangel,  Alaska. 
Regarded  by  Merriam  (Proc.  Washington  acad.  soi.,  ii,  p.  16, 
March  14,  1900)  as  a  distinct  species. 

Sorex  obscurus  ventralis  Merriam. 

1895.    Sorex  obscurus  ve7itralis  Merriam,  North  Amer.  fauna, 

no.  10,  p,  75.     December  31,  1895. 
Type  locality.  —  Cerro  San  Felipe,  State  of  Oaxaca,  Mexico. 

Altitude,  10,000  feet. 

Sorex  glacialis  ^Vlerriam. 

1900.  Sorex  glucinUs  Merriam,  Proc.  Washington  acad.  sci., 
II,  p.  10.     March  14,  1900. 
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Type  locality. — Point  Gustavus,  on  east  side  of  entrance  to 
Glacier  Bay,  Alaska. 

Sorez  alascensis  (Merriam). 

1895.    Sorex  ohscuriis  alascenais  Merriam,  Xorth  Amer.  fauna, 

no.  10,  p.  76.     December  31,  1895. 
1900.    *S'[orcaj]  aiascensis  Merriam,  Proc.  Washington  acad. 

sci.,  II,  p.  18.     March  14,  1900. 
Type  locality. —  Yakutat  Bay,  Alaska. 

Sorez  aiascensis  shumaginensis  Merriam. 

1900.    iSorex  aiascensis  shumaginensis  Merriam,  Proc.  Wash- 
ington acad.  sci.,  ii,  p.  18.     March  14,  1900. 
Type  locality.  —  Popof  Island,  Shumagin  Islands,  Alaska. 

Sorex  salvini  Merriam. 

1897.    Sorex  salvini  Merriam,  Proc.  biol.  soc.  Washington, 

XI,  p.  229.     July  15,  1897. 
Type  locality. —  Calel,  Totonicapan,   Guatemala.     Altitude, 

10,200  feet. 

Sorex  oreopolus  IVIarriam. 

1892.    Sorex  oreopolus  Merriam,  Proc.  biol.  soc.  Washington, 

VII,  p.  173.     September  29,  1892. 
Type  locality.  —  North  slope  of  Sierra  Nevada  of  Colima, 

State  of  Jalisco,  Mexico.     Altitude,  10,000  feet. 

Sorex  bairdi  Merriam. 

1895.    Sorex  bairdi  Merriam,  North  Amer,  fauna,  no.  10,  p. 

77.     December  31,  1895. 
Type  locality. —  Astoria,  mouth  of  the  Columbia  River,  Clat- 
sop County,  Oregon. 

*  Sorex  trowbridgii  Baird. 

1857.    Sorex  trowbridgii  Baird,  Mamm.  N.  Amer.,  p.  13. 
1885.    Sorex  trowbridgei  True,    Proc.   U.   S.  nat.  mus.,  vii 

(1884),  p.  606.     1885. 
Type   locality.  —  Astoria,   mouth   of    the    Columbia   River, 
Clatsop  County,  Oregon. 

Sorex  montereyensis  Merriam. 

1895.    Sorex  montereyensis  Merriam,  North  Amer.  fauna,  no. 

10,  p.  79.     December  31,  1895. 
Type  locality. —  Monterey,  Monterey  County,  California. 
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Soraz  omatns  Meniam. 

1895.    Sorex  ornatics  Merriam,  North  Amer.  fauna,  no.  10,  p. 

79.     December  31,  1895. 
Type  locality. —  Head  of  San  Emigdio  Canyon,  Mount  Pifios, 
Monterey  County,  California. 

Sorex  calif ornicns  Merriam. 

1895.  tSorex  calif  amicus  Merriam,  North  Amer.  fauna,  no. 
10,  p.  80.     December  31,  1895. 

Type  locality. —  Walnut  Creek,  Contra  Costa  County,  Cali- 
fornia. 

Soraz  shastensis  Merriam. 

1899.    Sorex  shaatensis  Merriam,  North  Amer.  fauna,  no.  16, 

p.  87.     October  28,  1899. 
Type    locality. —  Wagon    Camp,   Mount    Shasta,   Siskiyou 
County,  California.     Altitude,  5700  feet. 

Sorex  tenellus  Merriam. 

1895.    Sorex  teneUua  Merriam,  North  Amer.  fauna,  no.  10,  p. 

81.     December  31,  1895. 
Type  locality.  —  Summit  of  Alabama  Hills,  near  Lone  Pine, 
Owens  Valley,  Inyo  County,  California. 

Sorex  tenellus  nanus  Merriam. 

1895.    Sorex  tenellus  lurnus  Merriam,  North  Amer.  fauna,  no. 

10,  p.  81.     December  31,  1895. 
Type  locality. — Estes  Park,  Larimer  County,  Colorado. 

Sorex  macrodon  Memam. 

1895.    Sorex  macrodon  Merriam,  North  Amer.  fauna,  no.  10, 

p.  82.     December  31,  1895. 
Type  locality. —  Orizaba,  State  of  Vera  Cruz,  Mexico.    Alti- 
tude, 4200  feet. 

*  Sorex  veraepacis  Alston. 

1877.    Sorex  mrae-pacis  Alston,  Proo.  zool.  soc,  London,  p. 

445. 
1885.    Sorex   rerae-pacis   True,   Proc.   TJ#    S.   nat.  mus.,  vn 

(1884),  p.  006.     1885. 
Type  locality.  —  Coban,  Guatemala. 
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Sorex  Baussnrei  Merriam. 

1892.    ISorex  ^a^^swret  Merriam,  Proc.  biol.  soc.  Washington, 

vii,  p.  173.     September  29,  1892. 
Type  locality. —  North  slope  of   Sierra  Nevada  of   Colima, 

State  of  Jalisco,  Mexico.     Altitude,  8000  feet. 

Sorex  Baussnrei  mutabilis  Merriam. 

1898.     Sorex  saussiirei  mutabilis  Merriam,    Science,   n.    s., 

VIII,  p.  782.     December  2,  1898. 
Type  locality. —  Reyes,  State  of  Oaxaca,  Mexico.     Altitude, 
10,200  feet. 

Sorex  sclateri  Merriam. 

1897.  Sorex  sclateri  Merriam,  Proc.  biol.  soc.  Washington, 
XI,  p.  228.     July  15,  1897. 

Type  locality. —  Tumbala,  State  of  Chiapas,  Mexico.  Alti- 
tude, 5000  feet. 

Sorex  godmani  Merriam. 

1897.    Sorex  godmani  Merriam,  Proc.  biol.  soc.  Washington, 

XI,  p.  229.     July  15,  1897. 
Type  locality. —  Volcano  Santa  Maria,  Quezaltenango,  Guate- 
'  mala.    Altitude,  9000  feet. 

Sorex  stizodon  Merriam. 

1895.    Sorex  stizodon  Merbiam,  North  Amer.  fauna,  no.  10,  p. 

98.     December  31, 1895. 
Type  locality.  —  San  Cristobal,  State  of  Chiapas,  Mexico. 

Sorex  longirostris  Bachman. 

1837.  Sorex  longirostris  Bachman,  Joum.  acad.  nat.  sci. 
Phila.,  VII,  pt.  II,  p.  370. 

1895.  Sorex  longirostris  Miller,  North  Amer.  fauna,  no.  10, 
p.  52.     December  31,  1895. 

Type  locality.  —  Swamps  of  the  Santee  River,  South  Caro- 
lina. 

Sorex  flsheri  Merriam. 

1895.    Sorex  fisheri  Merriam,  North  Amer.  fauna,  no.  10,  p. 

86.     December  31,  1895. 
Type  locality. —  T^ke  Drummond,  Dismal  Swamp,  Norfolk 

County,  Vu-ginia. 
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*  Sorex  paciflcos  Coues. 

1877.   Sorex  pacificits  Coues,  Bull.  U.  S.  geol.  and  geogr.  surv- 

terr.,  in,  p.  650.     May  15,  1877. 
1885.    Sorex  pacificus  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884) 

p.  606.     1885. 
Type  locality.  —  Fort   Umpqua,  mouth  of  Umpqua  River, 

Douglas  County,  Oregon. 

Sorex  pribilofensis  Merriam. 

1895.    Sorex  pribilo/etisia  Merriam,  North  Amer.  fauna,  no. 

10,  p.  87.     December  31,  1895. 
Type   locality. —  St.   Paul   Island,  Pribilof  Islands,  Bering 

Sea. 

Sorex  merriami  Dobson. 

1890.    Sorex  merriami  Dobson,   Monogr.  insectivora,  pt.   ni, 

fasc.  I,  pi.  xxin,  fig.  6.     May,  1890. 
Type  locality.  —  Little  Bighorn  River,  about  a  mile  and  a 
half  above  Fort  Custer,  Crow  Indian  Reservation,  Montana. 
The  possibility  that  this  is  an  Asiatic  shrew  is  suggested  by  Mer- 
riam (North  Amer.  fauna,  no.  10,  p.  89,  December  31,  1895). 


Subgenus  Microsorex  Coues. 

1877.   Microsorex  Coues,  Bull.  U.  S.  geol.    and    geogr.    surv. 
terr.,  iii,  p.  046.     May  15,  1897.     Type. —  Sorex  hoyi  Baird. 


♦  Sorex  Yioyi  Baird. 

1857.   Sorex  hoyi  Baird,  Mamm.  N.  Amer.,  p.  32. 

1885.    Sorex  hoyi  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884),  p. 

606.     1885. 
Type  locality. —  Racine,  Racine  County,  Wisconsin. 


Subgenus  Neosorex  Baird. 

1857.   Neosorex  Baird,  Mamm.  N.  Amer.,  p.  11.     Type.  —  Neo- 
sorex navigator  Baird. 
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*  Sorez  paliuitris  Richardson. 

1828.   Sorex  pcUuatris  Richardson,  Zool.  joum.,  in,  p.  517. 
1885.   Neosorex  palustris  True,  Proc.   U.  S.  nat.  mus.,  vii 

(1884),  p.  606.     1885. 
Type   locality. — Marshy  places  from  Hudson  Bay  to  the 

Rocky  Mountains. 

*  Sorez  navigator  (Baird) . 

1857.   XeoBorex  luivigator  Baird,  Mamm.  N.  Amer.,  p.  11. 
1885.   Neosorex  navigator  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  606.     1885. 
1900.   [*Vor«c]  tuivigator  Merriam,  Proc.  Washington  acad. 

sci.,  II,  p.  18.     March  14,  1900. 
Type  locality.  —  Unknown ;  probably  northern   Idaho   (see 

Merriara,  North  Amer.  fauna,  no.  10,  p.  92,  December  31, 

1895). 

Sorez  navigator  alaskanus  Merriam. 

1900.  Sorex  yiavigator  alaskanus  Merriam,  Proc.  Washing- 
ton acad.  sci.,  n,  p.  18.     March  14,  1900. 

Type  locality.  —  Point  Gustavus,  on  east  side  of  entrance  to 
Glacier  Bay,  Alaska. 

Sorez  albibarbis  (Cope). 

1862.   Neosorex  albibarbis  Cope,  Proc.  acad.  nat.  sci.  Phila.,  p. 

188. 
1892.    Sorex  albibarbis  Merriam,  Proc.  biol.  soc.  Washington, 

VII,  p.  25.     April  13,  1892. 
Type  locality.  —  Profile  Lake,  Franconia  Mountains,  Grafton 

County,  New  Hampshire. 

Sorez  hydrpdromiu  Dobson. 

1889.    Sorex  hydrodromus  Dobson,  Ann.  and  mag.  nat.  hist., 

6th  ser.,  iv,  p.  373.    November,  1889. 
Type  locality.  —  Unalaska  Island,  Alaska. 


Subgenus  Atophyrax  Merriam. 

1 884.   Atophyrax  Merriam,  Trans.  Linn.  soc.  New  York,  ii,  p. 
217.     August,  1884.     Type.  —  Atophyrax  bendirii  Merriam. 
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♦  Sorex  bendirii  (Merriam). 

1884.  Atophyrax  bendirii  Merriam,  Trans.  Linn.  soc.  New 
York,  11,  p.  217.     August,  1884. 

1885.  Atophyrax  bendirei  True,  Proc.  U.  S.  nat.  mus.,  vn 
(1884),  p.  606.     1885. 

1890.    Sorex   bendirii  Dobson,   Monogr.  insectivora,   pt  ni, 

fasc.  I,  pi.  XXIII,  fig.  17.     May,  1890. 
Type  locality.  —  Near  Williamson  Kiver,  18  miles  southeast 

of  Fort  Klamath,  Klamath  County,  Oregon. 

Sorex  bendirii  palmeri  Merriam. 

1895.    Sorex  bendirii  palmeri  Merriam,  North  Amer.  fauna, 

no.  10,  p.  97.     December  31,  1895. 
Type  locality.  —  Astoria,  Clatsop  County,  Oregon. 

Sorex  bendirii  albiventer  Merriam. 

1895.    Sorex  bendirii  albiventer  Merriam,  North  Amer.  fauna, 

no.  10,  p.  97.     December  31,  1895. 
Type  locality.  —  Lake  Cushman,  Olympic  Mountains,  Mason 

County,  Washington. 


Genus  NOTIOSOREX  Coues.' 

1877.  Xotiosorex  Coues,  Bull.  U.  S.  geol.  and  geogr.  surv.  terr., 
Ill,  p.  646.  May  15,  1877.  Type. —  Sorex  (Nbtioaorex)  cratc/ordi 
Coues. 


*  NotiOBorex  crawf ordi  (Coues) . 

1877.    Sorex  {Notiosorex)  cratrfordi  Coues,  Bull.  TJ.  S.  geol. 

and  geogr.  surv.  terr.,  in,  p.  651.     May  15,  1877. 
1885.    Sorex   crawf  ordi  True,   Proc.    U.    S.   nat.   mus.,   vn 

(1884),  p.  606.     1885. 
1895.   Xotiosoi^ex  crawf  ordi  Merriam,  North  Amer.  fauna, 

no.  10,  p.  82.     December  31,  1895. 
Type  locality.  —  Near  old  Foil;  Bliss,  about  two  miles  above 

El  Paso,  El  Paso  County,  Texas. 

» Revised  by  Merriam,  North  Amer.  fauna,  no.  10,  pp.  31-34.    December  31, 1895. 
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NotioBorez  crawf  ordl  evotis  (Coues) . 

1877.    Sorex    (Nbtiosorex)   evotis  Coues,   Bull.   U.   S.   geol. 

and  geogr.  surv.  ten*.,  in,  p.  652.     May  15,  1877. 
1895.   Notiosorex  crawf ordi  evotis   Merriam,  North  Amer. 

fauna,  no.  10,  p.  34.     December  31,  1895. 
Type  locality.  —  Mazatlan,  State  of  Sinaloa,  Mexico. 

Notiosorex  gigas  Merriam. 

1897.    Notiosorex  gigas  Merriam,  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  227.     July  15,  1897. 
Type  locality. —  Mountains  at  Milpillas,  near  San  Sebastian, 
State  of  Jalisco,  Mexico. 


Genus  BLARINA  Gray.^ 

1838.    JSlarincf   Gray,  Proc.  zool.    soc.    London,  1837,  p.  124. 
Type.  —  Sorex  talpoides  Gapper  =;  Sorex  brevicaudd  Say. 


Subgenus  Blarina  Gray. 

*  Blarina  brevicauda  (Say). 

1823.  Sorex  brevicnudus  Say,  Long's  exped.  Rocky  Mts., 
I,  p.  164. 

1857.   Blarina  brevicanda  Baird,  Maram.  N.  Amer.,  p.  42. 

1885.  JBlarina  brevicauda  True,  Proc.  U.  S.  nat.  mus.,  vii 
(1884),  p.  606.    1885. 

Type  locality.  —  West  bank  of  Missouri  River,  near  Blair, 
formerly  Engineer  Cantonment,  Washington  County,  Ne- 
braska. 

Blarina  brevicauda  carolinensis  (Bachman) . 

1837.  Sorex  carolifiensis  Bachman,  Journ.  acad.  nat.  sci. 
Phila.,  VII,  pt.  II,  p.  366. 

Rerised  by  Merriam,  North  Amer.  fauna,  no.  10,  pp.  7-^1.    December  31, 1895. 
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1895.   Bkiriyui    bremcauda    carolinensis     Mkbbiah,     North 

Amer.  fauna,  no.  10,  p.  13.     December  31,  1895. 
Type  locality.  —  Eastern  South  Carolina. 

Blarina  brevicanda  peninsnlaa  (Merriam) . 

1895.    Blarina  carolinensis permisiiUie  Mebbiam,  North  Amer. 

fauna,  no.  10,  p.  14.     December  31,  1895. 
1897.    \^Blari7ui  brevicaudd]  peyiinsulae  Trouessabt,  CataL 

mamm.,  pt.  i,  p.  188. 
Type  locality.  —  Miami  River,  Dade  County,  Florida. 

Blarina  brevicanda  hnlophaga  Elliot. 

1899.  Blarina  brevicauda  huLophaga  Elliot,  Field  Colom- 
bian mus.,  publication  38,  zool.  ser.,  i,  p.  287.     May  24, 1899. 

Type  locality.  —  Dougherty,  Washita  River,  Chicksaw 
Nation,  Indian  Territory. 

Blarina  telmalestes  Merriam. 

1895.    Blarina  telmalestes  Mebbi am,  North  Amer.  fauna,  no. 

10,  p.  15.     December  31,  1895. 
Type  locality.  —  Lake  Drummond,  Dismal  Swamp,  Norfolk 
County,  Virginia. 

Blarina  costaricensis  Allen. 

1891.    Blarina  costaricefisis  Allen,   Bull.    Amer.   mus.  nat 

hist..  Ill,  p.  205.     April  17,  1891. 
Type  locality.  —  La  Carpintera,  Costa  Rica,  or  upper  Miss- 
issippi Valley  (see  Merriam,  North  Amer.  fauna,  no.  10,  p. 
12,  December  31,  1895). 
Regarded  by  Merriam   (North  Amer.  fauna,  no.  10,  p.  10,  De- 
cember 31,  1895)  as  identical  with  B.  brevicaud<i,  but  this  deter- 
mination is  questioned  by  Allen  (Bull.  Amer.  mus.  nat.  hist.,  ix,  p. 
34,  March  11,  1897). 


Subgenus  Cryptotis  Pomel. 

1848.  Cryptotis  Pomel,  Archiv.  sci.  phys.  et  nat.  Geneve,  4th 
ser.,  IX,  p.  249.  November,  1848.  Type. — Sorex  cinereus  Bach- 
man  =  Sorex  parvus  Say. 
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^Blarina  panra  (Say). 

1823.  Sorex  parv^is  Say,  Long's  exped.  Rocky  Mts.,  i,  p. 
163. 

IS^^o.  BUtrina  cinerea  and  Sorex  parvus  True,  Proc.  U.  S. 
nat.  mug.,  vii  (1884),  p.  606.     1885. 

1895.  Bhtrina  purvn  Merriam,  North  Amer.  fauna,  no.  10, 
p.  17.     December  31,  1895. 

Type  locality.  —  West  bank  of  Missouri  River,  near  Blair, 
formerly  Engineer  Cantonment,  Washington  County,  Ne- 
braska. 

Blarina  floridana  Merriam. 

1895.    BhiriiKi  Jforidnna  Merriam,  North  Amer.  fauna,  no. 

10,  p.  19.  •  December  31,  1895. 
Type   locality.  —  Chester   Shoal,  11    miles   north   of   Cape 
Canaveral,  Brevard  County,  Florida. 

Blarina  barlandieri  Baird. 

1857.    Blarina  berlandieri  Baird,  Mamm.  N.  Amer.,  p.  53. 
1895.    Bfan'na  icr^^/i Jim  Merriam,  North  Amer.  fauna,  no. 

10,  p.  20.     December  31,  1895. 
Type  locality.  —  Matamoras,  State  of  Tamaulipas,  Mexico. 

Blarina  tropicalis  Merriam. 

1895.    Bhtrina  trojncalis  Merriam,  North  Amer.  fauna,  no. 

10,  p.  21.     December  31,  1895. 
Type  locality.  —  Coban,  Guatemala.     Altitude,  about  4400 
feet. 

Blarina  orophila  Allen. 

1895.    Blarina     (Soriciscus)    orophila   Allex,    Bull.    Amer. 

nms.  nat.  hist.,  vii,  p.  340.     November  8,  1895. 
Type  locality.  —  Volcano  of  Irazrt,  Costa  Rica. 

Blarina  soricina  Merriam. 

1895.    Blarina  soricina  Merriam,  North   Amer.   fauna,    no. 

10,  p.  22.     December  81,  1895. 
Type  locality. — Tlalpam,  ten   miles  south   of  the    city  of 
Mexico,  Mexico.     Altitude,  7600  feet. 

Blarina  obBCnra  Merriam. 

1895.  Blarina  obscura  Merriam,  North  Amer.  fauna,  no.  10, 
p.  23.     December  31,  1895. 
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Type    locality.  —  Tulancingo,    State    of    Hidalgo,   Mexico. 
Altitude,  8500  feet. 

*  Blarina  maxicana  Cooes. 

1877.   Blarina    (/Soricnscus)    m€xica?iu    Coues,  Bull.    U.  S. 

geol.  and  geogr.  surv.  terr.,  iii,  p.  652.     May  15,  1877. 
1885.    Blarina   niexicana  True,  Proc.    U.  S.  nat.   mus.,  vn 

(1884),  p.  606.     1885. 
Type  locality.  —  Jalapa,  State  of  Vera  Cruz,  Mexico. 

Blarina  mexicana  peregrina  Merriam. 

1895.    Blarina  mexicana  peregrina  Merriam,  North   Araer. 

fauna,  no.  10,  p.  24.     December  31,  1895. 
Type  locality.  —  Mountains  15  miles  west  of  Oaxaca,  State 
of  Oaxaca,  Mexico.     Altitude,  9500  feet. 

Blarina  mazicana  goldmani  Merriam. 

1895.    Blarina  me^icanxi  goldma7ii   Merriam,  North  Araer. 

fauna,  no.  10,  p.  25.     December  31,  1895. 
Type    locality.  —  Mountains    near    Chilpancingo,   State  of 
Guerrero,  Mexico.     Altitude,  10,000  feet. 

Blarina  mezicana  machetes  Merriam. 

1895.    Blarina  mexicana    machetes   Merriam,  North   Amer. 

fauna,  no.  10,  p.  20.     December  31,  1895. 
Type  locality. —  Mountains  near  Ozolotepec,  State  of  Oaxaca, 
Mexico.     Altitude,  10,000  feet. 

Blarina  nelsoni  Merriam. 

1895.    Blarina  nelsoni  Merriam,  North  Amer.  fauna,  no.  10, 

p.  26.     December  31,  1895. 
Type  loc^ality. — Volcano  of   Tuxtla,  State  of   Vera  Criiz, 
Mexico.     Altitude,  4800  feet. 

Blarina  nigrescens  Allen. 

1895.    Blarina  {Soriciscus)   nigrescens   Allen,  Bull.  Amer. 

mus.  nat.  hist.,  vii,  p.  339.     November  8, 1895. 
Type  locality.  —  San  Isidro  (San  Jos6) ,  Costa  liica. 

Blarina  alticola  Memam. 

1895.    Blarina  alticola  Merriam,  North  Amer.  fauna,  no.  10, 

p.  27.     December  31,  1895. 
Type    locality.  —  Mount    Popocatepetl,   State    of   Mexico, 
•  Mexico.     Altitude,  11,500  feet. 
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Blarina  fossor  Merriam. 

1895.   Blarina  fossor  Mbrriam,  North  Amer.  fauna,  no.  10, 

p.  28.    December  31,  1895. 
Type   locality.  —  Mount    Zempoal tepee,    State   of    Oaxaca, 

Mexico.     Altitude,  10,500  feet. 

Blarina  magna  Merriam. 

1895.    Blarina  magna  Merbiam,  North  Amer.  fauna,  no.  10, 

p.  28.     December  31,  1895. 
Type    locality.  —  Totontepec,    State    of    Oaxaca,    Mexico. 

Altitude,  6800  feet. 


Family  TALPIDAE. 
Subfamily  Talpixae. 

Genus  SCALOPS  Illiger.' 

1811.    Scalops  Illigee,  Prodr.  syst.  mamin.  et   avium,  p.   126. 
Ty|)e.  —  Sorex  aqttaticiis  Linnaeus. 


^Scalops  aqnaticus  (Linnaeus). 

1758.  [ASorex]  aquaticus  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  53. 
1825.  Scalops  aquaticus  F.  Cuvier,  Dents  des  mamm.,  p.  251. 
1885.    Scalops   aquaticus   aquaticus   True,  Proc.  U.  S.  nat. 

mu8.,  VII  (1884),  p.  606.     1885. 
Type  locality.  —  Eastern  United  States. 

^Scalops  aqnaticus  machrinns  (Raiinesque). 

1832.    Talpa  machrina  Rafinesque,  Atlantic  journal,  i,  p.  61. 
1885.    Scalops  aquaticus  argentatus  True,  Proc.  U.  S.  nat. 
mus.,  vn  (1884),  p.  606.     1885. 

^Kerised  by  True,  Proc.  U.  8.  nat.  mus.,  xix,  pp.  19-47.    December  21, 1896. 
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1896.    Scalopa  aquaticus  machrinua  True,  Proc.  tJ.  S.  nat. 

mu8.,  XIX,  p.  20.     December  21,  1896. 
Type   locality.  —  Near  Lexington,   Fayette   County,  Ken- 
tucky. 
Regarded  by  Elliot  (Field  Columbian  mus.,  publication  37,  zool. 
ser.,  I,  p.  280,  May  9,  1899)  as  a  distinct  species. 

Scalops  aqnaticus  intermedins  (Elliot) . 

1899.    Scalops  machrinus  intermedium  Elliot,  Field  Colum- 
bian mus.,  publication  37,  zool.  ser.,  i,  p.  280.     May  9, 1899. 
Type  locality.  —  Alva,  Woods  County,  Oklahoma  Territory. 

Scalops  aqnaticns  aerens  (Bangs). 

1896.  IHc(dop8  texamis  aereiis  Bangs,  Proc.  biol.  soc.  Wash- 
ington, x,  p.  138.     December  28,  1896. 

Type  locality.  —  Stilwell,  Boston  Mountains,  Indian  Terri- 
tory. 

Scalops  aqnaticns  anstralis  Chapman. 

1893.    Sadojys   aquaticus   austrtjdis    Chapman,    Bull.    Amer. 

mus.  nat.  hist.,  v,  p.  339.     December  22,  1893. 
Type  locality.  —  Gainesville,  Alachua  County,  Florida. 

Scalops  aqnaticns  texanns  (Allen). 

1891.    Sadops  argentatiis   tex/imis  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  in,  p.  221.     April  29,  1891. 
1896.    ScalojJS  aqnaticus  texanns  True,  Proc.  U.  S.  nat.  mus., 

XIX,  p.  21.     December  21,  1896. 
Type  locality.  —  Texas ;  "  given  by  Dr.  J.  A.  Allen  as  Presidio 

County,  Texas,  but  believed  to  be  Aransas  County  "  (see  True, 

Proc.  U.  S.  nat.  mus.,  xix,  p.  22,  December  21,  1896). 

Scalops  anastasae  Bangs. 

1898.    Scalops  anastasae  Bangs,  Proc.  Boston  soc.  nat.  hist, 

xxvni,  p.  212.     March,  1898. 
Type  locality. —  Point    Komo,  Anastasia  Island,  St.  John 

County,  Florida. 
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Genus  SCAFANI7S  Pomel.^ 

1848.    /Scapunus  Pomel,  Archiv.  sci.  phys.  nat.  Gren^ve,  4th  ser. 
IX,  p.  247.     Type.  —  By  elimination,  iSadops  totcnsendii  Bachman. 


*  Scapanns  townsandii  (Bachman) . 

1839.    Scalops  toionsendii    Bachmax,   Journ.   acad.  nat.  sci., 

PhiJa.,  VIII,  pt.  I,  p.  58. 
1848.    Scajxinus  tot/)\n']8endii  Pomel,  Archiv.  sci.  phys.   nat. 

Geneve,  4th  ser.,  ix,  p.  247. 
1885.    Scapanus  townsendii  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  607.     1885. 
Type    locality. — Vicinity    of    Vancouver,    Clarke    County, 

Washington  (see  True,  Proc.  U.  S.  nat.  mus.,  xix,  p.  d3, 

December  21,  1896). 

Scapanus  orarins  True. 

1896.  Scajmnus  orarius  True,  Proc.  U.  S.  nat.  mus.,  xix,  p. 
52.     December  21,  1896. 

Type  locality.  —  Shoal  water  Bay,  Pacific  County,  Washing- 
ton. 

Scapanus  calif omicus  (Ayres). 

1855.  Scalops  califoDiicns  Ayres,  Proc.  California  acad.  nat. 
sci.,  I,  p.  54. 

1896.  Scapanus  californicus  True,  Proc.  U.  S.  nat.  mus.,  xix, 
p.  52.     December  21,  1896. 

Type  locality.  —  San  Francisco,  California. 

Scapanus  californicus  minusculus  Bangs. 

1899.    Scapamis  californicus  minusculus   Bangs,  Proc.  New 

England  zool.  club,  i,  p.  70.     July  31,  1900. 
Type  locality. — F^^e,  El  Dorado  County,  California. 

Scapanus  alpinus  Merriam. 

1897.  Scapanus  alpinus  Merriam,  Proc.  biol.  soc.  Washing- 
ton, XI,  p.  102.     April  26,  1897. 

Type  locality.  —  Crater  Lake,  Mount  Mazama,  Klamath 
Count}%  Oregon.      Altitude,  7000  feet. 

'  Reylsed  by  True,  Proc.  U.  S.  nat.  mus.,  xix,  pp.  47-67.    December  21, 1896. 
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Scapanns  tmei  Merriam. 

1897.    Scapanus  truei  Merriam,  Proc.  biol.  soc.  Washington, 

XI,  p.  102.     April  26,  1897. 
Type  locality.  —  Lake  City,  Modoc  County,  California. 

Scapanns  anthonyi  Alien. 

1893.    Scapanus  anthonyi  Allen,  Bull.  Amer.  mus.  nat.  hist, 

V,  p.  200.     August  18,  1893. 
Type  locality.  —  San  Pedro  Martir  Mountains,  Lower  Cali- 
fornia, Mexico.     Altitude,  7000  feet. 


Genus  PARASCALOPS  True.> 

« 
1894.   Parascalops   True,  Diagnoses  of  new  Xorth   Araerican 
mammals,  p.  2.     April  26,  1894.     (Reprint:   Proc.  U.  S.  nat.  mus., 
XVII,   p.    242.     November    15,  1894.)       Type. —  tScalojys   breireri 
Bachman. 


^Parascalops  breweri  (Bachman). 

1844.  jSraiops  hremeri  Bachman,  Boston  journ.  nat.  hist.,  iv,  p. 
32. 

1885.  Sc(rp((niis  breweri  True,  Proc.  U.  S.  nat.  mus.,  vn 
(18S4),  p.  606.     18S5. 

1895.  Parasadops  breireri  True,  Science,  n.  s.,  i,  p.  101. 
January  25,  1895. 

Type  locality.  —  Unknown ;  type  supposed  by  Bachman  to 
have  been  taken  on  the  island  of  Marthas  Vineyard,  Massa- 
chusetts, a  locality  where  the  animal  probably  does  not 
occur. 

»  Revised  by  True,  Proc  U.  S.  nat.  mus.,  xix,  pp.  67-77.    December  21,  ^896. 


Digitized  by  VjOOQIC 


MILLER  AND  REHN:   NORTH  AMERICAN  MAMMALS.        253 


Genus  CONDYLURA  lUiger.^ 

1811.    Condylura  Illiger,   Prodr.    syst.   mamm.   et   avium,  p. 
125.     Type. —  Sorex  cristatus  Linnaeus. 


'  Condylura  cristata  (Linnaeus). 

1758.   [Sorex]  cristatiis  Linnaeus,  Syst.  nat.,  x  ed.,  i,  p.  53. 
1819.    Condylura     cristata     Desmarest,    Joura.    de    phys., 

Lxxxix,  p.  230. 
1885.    Condylura  cristata  True,  Proc.  U.  S.  nat.  in  us.,  vn 

(1884),  p.  607.     1885. 
Type  locality.  —  Pennsylvania. 


Subfamily  Mygalinae. 


Genus  NEUROTRICHUS  Gtlnther.^ 

1880.   Neurotrichus  GOnthee,  Proc.  zool.  soc.  London,  p.  441. 
Type.  —  Urotrichus  gibbsii  Baird. 


*  Neurotrichus  gibbsii  (Baird) . 

1857.    Urotrichus  gibbsii  Baird,  Mamm.  N.  Amer.,  p.  76. 
1880.   Neurotrichus  gibbsi  Gunther,  Proc.  zool.  soc.  London, 

pi.  XLII. 

18H5.   Xenrotrichus  gibbsii  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  607.     1885. 
Tyfe  LOCALITY.  —  White  River  Pass,  north  of  Mount  Rainier, 

Pierce  County,  Washington. 

»  Revised  by  True,  Proc.  U.  S.  nat.  mus.,  xix,  pp.  77-98.    December  21, 1896. 
«  Revised  by  True,  Proc.  U.  S.  nat.  mus.,  xix,  pp.  98-106.     December  21, 1896. 
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Nenrotrichns  gibbsli  hyacinthiniis  Bangs. 

1897.    Neurotrichus  gihbsi  hyacinthinus  Bangs,  Amer.  nat., 

XXXI,  p.  240.     March,  1897. 
Type  locality.  — Nicasio,  Marin  County,  California. 

Neurotrichus  gibbsii  major  Meniam. 

1899.    Neurotrichus    gibbsi  major  Merbiam,    North   Amer. 

fauna,  no.  16,  p.  88.     October  28,  1899. 
Type   locality.  —  Carberry  Ranch,  between  Mount  Shasta 

and  Mount  Lassen,   Shasta  County,  California.    Altitude, 

4100  feet. 


Family  SOLBNODONTIDAE. 


Genus  SOLENODON  Brandt. 

1833.    Sdenodon  Brandt,  M6m.  acad.  imp.  sci.,  St.  P^tersbourg, 
6th  ser.,  ii,  p.  459.     Type.  —  Solenodon  paradoxus  Brandt. 


*  Solenodon  paradoxus  Brandt. 

1833.    [Solenodoii]  paradoxus  Brandt,  M6m.  acad.  imp.  sci., 

St.  P^tersbourg,  6th  ser.,  ii,  p.  459. 
1885.    Solenodon  paradoxii».  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  607.  1885. 
Type  locality.  —  Hayti. 

*  Solenodon  cubanus  Peters. 

1863.    Solenodon  cubanus  Peters,  Abhandl.  k.  preuss.  Akad. 

Wissensch.  Berlin,  p.  ^. 
1885.    Solenodon  cuba?ius  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  607.  1885. 
Type  locality.  —  Cuba. 
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Order  CHIROPTERA. 
Suborder  Micbochibopteea. 

Family  VESPERTILIONIDAB. 
Subfamily  Vespebtilioninae. 

Genus  M70TIS  Kaup.^ 

1829.   Myotis  Kaup,  Skizzirte  Entw.-Gesch.  u.  natflrl.  Syst.  der 
europ.  Thierw.,  i,  p.  106.     Type.  —  Veapertilio  myotis  Bechstein. 


*  Myotis  valifar  (J.  A.  Allen) . 

1885.    Vespertilio  dlheacens  Tbue,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  603.     1885.     (Part.) 
1890.    Vespertilio  velifer  J.  A.  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  m,  p.  177.    December  10,  1890. 

1897.  Myotis  velifer  Milleb,  North   Amer.   fauna,  no.    13, 
p.  56.     October  16,  1897. 

Type  localwy.  —  Santa   Cruz  del  Valle,  near  Guadalajara, 
State  of  Jalisco,  Mexico. 

Myotis  peninsnlaris  Miller. 

1898.  Myotis  peninstdaris  Milleb,  Ann.  and  mag.  nat.  hist., 
7th  ser.,  n,  p.  124.     August,  1898. 

Type    locality.  —  San   Jos^   del    Cabo,    Lower    California, 
Mexico. 

*  Myotis  Incifagus  (Le  Conte). 

1831.    Vlespertilio'}  lucifugtcs  liE  Conte,  McMurtrie's  Ouvier, 

Animal  kingdom,  i,  p.  431. 
1885.    Vespertilio    lueifugus  and    Vespertilio  carolii    Tbue, 

Proc.  U.  S.  nat.  mus.,  vii  (1884),  p.  603.     1885. 

1  ReTised  by  MiUer,  North  Amer.  fauna,  no.  13,  pp.  55-85.  October  16, 1897. 
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1897.  My  Otis  lucifugu^  Milleb,  North  Amer.  fauna,  no.  13, 
p.  59.     October*  16,  1897. 

Type  locality.  —  Georgia;  probably  the  Le  Conte  planta- 
tion, near  Riceboro,  Liberty  County. 

Myotis  lacifogus  alswcansis  Miller. 

^         1897.    Myotis    lucifuyus    alascensis    Miller,   North    Amer. 
fauna,  no.  13,  p.  63.     October  16,  1897. 
Type  locality.  —  Sitka,  Alaska. 

Myotis  lucifugus  longicroB  (True) . 

1886.  VespertiUo  longicrtts  True,  Science,  vni,  p.  588.  De- 
cember 24,  1886. 

1 897.  Myotis  lucifugus  longicrus  Miller,  North  Amer.  fauna, 
no.  13,  p.  64.     October  16,  1897. 

Type  locality.  —  Puget  Sound,  Washington. 

Myotis  ymnanensis  (H.  Allen). 

1864.  VespertiUo  yumanensis  H.  Alle2^,  Monogr.  bats  N. 
Amer.,  p.  58,  June,  1864. 

1897.  Myotis  yumanensis  Miller,  North  Amer.  fauna,  no. 
13,  p.  66.     October  16,  1897. 

Type  locality.  —  Old  Fort  Yuma,  San  Diego  County,  Cali- 
fornia. 

Myotis  ymnanensis  satnratns  Miller. 

1897.    Myotis  yumanensis   saturatus  Miller,  North  Amer. 

fauna,  no.  13,  p.  68.     October  16,  1897. 
Type  locality. —  Hamilton,  Skagit  County,  Washington. 

*  Myotis  calif omiCQS  (Audubon  and  Bachman). 

1842.    VespertiUo  califormicus  Audubon  and  Bachhan,  Joura. 

acad.  nat.  sci.  Phila.,  viii,  pt.  n,  p.  285. 
1885.    VespertiUo   nitidus   True,  Proc.  U.  S.  nat.  mas.,  vn 

(1884),  p.  602.     1885. 
1897.    Myotis  calif ornicus  Miller,  North  Amer.  fauna,  no. 

18,  p.  69.     October  16,  1897. 
Type  locality.  —  California. 

Myotis  califomicns  pallidas  Stephens. 

1900.    Myotis  cff  I  if  amicus  jyallid  us  Stephens,  Proc.  biol.  soc. 

Washington,  xiii,  p.  153.     June  13,  1900. 
Type  locality.  —  Vallecito,  San  Diego  County,  California. 
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Myotis  californicuB  caurinus  Miller. 

1897.    Myotis   calif ornicus   caurinus   Miller,    North    Amer. 

fauna,  no.  13,  p.  72.     October  16,  1897. 
Type  locality.  —  Massett,  Graham  Island,  Queen   Charlotte 

Islands,  British  Columbia,  Canada. 

Myotis  califomicus  ciliolabmm  (Merriam). 

1886.  Ves})€rtilio  ciliolahrum  Merriam,  Proc.  biol.  soc.  Wash- 
ington, IV,  p.  2.    December  17,  1886. 

1897.  Myotis  califomicus  ciliolahrum  Miller,  North  Amer. 
fauna,  no.  18,  p.  72.     October  16,  1897. 

Type  locality.  —  Near  Banner,  Trego  County,  Kansas,  in 
bluff  on  Hackberry  Creek  about  one  mile  from  Castle  Rock. 

Myotis  califomicus  mezicantis  (Saussure). 

1860.  V\espertilio'\  mexicauus  Saussure,  Revue  et  magasin  de 
zoologie,  2d  ser.,  xii,  p.  282.     July,  1860. 

1897.  Myotis  califomicus  tnexicanas  Miller,  North  Amer. 
fauna,  no.  13,  p.  73.     October  16,  1897. 

Type  locality.  —  Exact  locality  unknown,  probably  some- 
where in  Vera  Cruz,  Puebla,  or  Oaxaca,  Mexico. 

*  Myotis  nigricans  (Wied). 

1826.     V\^espert%lio']  nigricans  Wied,  Beitragezur  Naturgesch. 

Brasilien,  ii,  p.  266. 
1885.     Vespertilio  nigricans  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  602.     1885.     (Part.) 
1897.    Myotis  nigricans  Miller,  North  Amer.  fauna,  no.  13, 

p.  74.     October  16,  1897. 
Type  locality.  —  Fazenda  de  Aga,  near  the   Iritiba   River, 

southeastern  Brazil. 

*  Myotis  snbnlatns  (Say). 

1823.     V[esp€rtilio]  suhulatus  Say,  Long's  exped.  Rocky  Mts., 

II,  p.  65. 
1885.     Vespertilio  subulattis  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  603.     1885. 
1897.   Myotis  subulatus  Miller,  North  Amer.  fauna,  no.  13, 

p.  75.     October  16,  1897. 
Type   locality.  —  Arkansas    River,    near   La    Junta,   Otero 

County,  Colorado. 
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Myotis  Bubnlatas  keenii  (Merriam). 

1895.    Vtspertilio  aufmlatus  keenii  Merriam,  Amer.  nat.,  xxix, 

p.  860.     September,  1895. 
1897.    Myotin  subuhitiis  keenii  Miller,  North  Amer.  fauna, 

no.  13,  p.  77.     October  16,  1897. 
Type  locality.  —  Massett,  Graham  Island,  Queen  Charlotte 

Islands,  British  Columbia,  Canada. 

«  Myotis  evotds  (H.  Allen). 

1864.     Vtsj^ertilio  evotis  H.  Allen,  Monogr.  bats  X.  Amer., 

p.  48.     June,  1864. 
1885.     Vespertilio  ecotis  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  602.     1885. 
1897.   Myotis  evotis  Miller,  North  Amer.  fauna,  no.  13,  p.  77. 

October  16,  1897. 
Type  locality.  —  Monterey,  Monterey  County,  California. 

Myotis  thjTsanodes  3Iiller. 

1897.    Myotis  thysanodes  Miller,  North  Amer.  fauna,  no.  13, 

p.  80.     October  16,  1897. 
Type   locality.  —  Old   Fort  Tejon,  in   mountains  south  of 
Kern  Lake,  Kern  County,  California. 


Genus  LASIONTCTERIS  Peters.^ 

1866.  Lasionycteris  Peters,  Monatsber.  k.  preuss.  Akad.  Wb- 
sensch.  Berlin  (1865),  p.  648.  Type.  —  Vespertilio  7ioctivogan$ 
Le  Conte. 


^  Lasionycteris  noctivagans  (Le  Conte) . 

1H31.     V\esp€rtilio']     noctivagans     Le    Conte,     McMurtries' 

Cuvier,  Animal  kingdom,  i,  p.  431. 
1885.     Vesi)eruyo  iwcticayans  True,   Proc.  U.  S.  nat.  mus., 

vii  (1H84),  p.  602.     1885. 
1894.    Lasionycteris  noctivagans  H.  Allen,  Monogr.  bats  N. 

Amer.,  p.  105.     (1893).     March  14,  1894. 
Type  locality.  —  Eastern  United  States. 

»  Revised  by  MlUer,  North  Amer.  fauna,  no.  13,  pp.  85-87.    October  16, 1897. 
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Genus  PIPISTRELLUS  Kaup.' 

1829.  PipistreUus  Kai  p,  Skizzirte  Entw.-Gesch.  u.  natflrl.  Syst.  der 
europ.  Thierw.,  i,  p.  98.    Type. —  Venj^firtilio  pipistrellus  Schreber. 


*  PipistreUus  hespems  (H.  Allen). 

1864.  Scotophilus  hespents  H.  Allen,  Monogr.  bats  N. 
Amer.,  p.  43.    June,  1864. 

1885.  Vesj}eru(/o  hesjyeriia  True,  Proc.  U.  8.  nat.  mus.,  vii 
(1884),  p.  602.     1885. 

1897.  Pipistrel/fis  hesjyeriw  Miller,  North  Amer.  fauna,  no. 
13,  p.  88.     October  16,  1897. 

Type  locality.  —  Old  Fort  Yuma,  San  Diego  County,  Cali- 
fornia. 

PipistreUus  hespems  anstralis  Miller. 

1897.    PipistreUus   hespertis  anstralis   Miller,  North  Amer. 

fauna,  no.  13,  p.  90.     October  16,  1897. 
Type  locality.  —  Barranca  Ibarra,  State  of  Jalisco,  Mexico. 

*  PipistreUus  subflavus  (F.  Cuvier). 

1832.    V[esp€rtilio\   sicbflarus   F.  Cuvier,  Nouv.  ann.  mus. 

d'hist.  nat.,  Paris,  i,  p.  17. 
1885.    Vesper uffo  georgianiis  True,  Proc.  TJ.  S.  nat.  mus.,  vii 

(1884),  p.  602.     1885. 
1897.   PipistreUus  subflavus  Miller,  North  Amer.  fauna,  no. 

13,  p.  90.     October  16,  1897. 
Type  locality.  —  Eastern  United  States,  probably  Georgia. 

PipistreUus  subflavus  obscurus  Miller. 

1897.    PipistreUus  subflavus  obscurus   Miller,  North  Amer. 

fauna,  no.  13,  p.  93.     October  16,  1897. 
Type  locality.  —  Lake  George,  Warren  County,  New  York. 

PipistreUus  veraecrucis  (Ward). 

1891.     Vesperugo  reraecruris  Ward,  Amer.  nat.,  xxv,  p.  745. 

August,  1891. 
1897.    PipistreUus  veraecrucis  Miller,  North  Amer.  fauna,  no. 

13,  p.  93.     October  16,  1897. 
Type   locality.  —  Las  Vigas,   Jalapa,  State   of  Vera   Cruz, 

Mexico. 

>  Revised  by  Miller,  North  Amer.  fauna,  no.  13,  pp.  87-95.    October  16, 1897. 
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Genus  EPTESICXTS  Rafinesque.^ 

1820.  Eptesicus  Rafixesque,  Annals  of  nature,  p.  2.  Type.— 
Eptesiciis  melanops  Rafinesque  =  Vespertilio  fuscus  Beauvois. 

For  use  of  this  name  in  place  of  Vespertilio  Linnaeus  (Syst. 
nat.,  X  ed.,  i,  p.  31,  1758),  see  M^hely,  Magjarorszag  denev^r- 
einek  monographiaja  (Monographia  cJiiropterorum  Hungariae) ,  pp. 
206,  338,  1900. 


'^  Eptesicus  fuscus  (Beauvois). 

1796.    Vespertila  (sic)  fuscus  Beauvois,  Catal.  Peale's  museum, 

Philadelphia,  p.  14. 
1885.     Vesjyeruf/o  serotinus  True,  Proc.  XJ.  S.  nat.  mus.,  vu 

(1884),  p.  602.     1885.     (Part.) 
1900.   Eptesicus  fuscus  M^hely,  Magyarorszag  denev^reinek 

monographiaja  (Monographia  chiropterorum  Hungariae),  p. 

208. 
Type   locality.  —  Philadelphia,  Pennsylvania. 

Eptesicus  fuscus  miradorensis  (H.  Allen). 

1866.    S[cotophilus]  miradorenms  H.  Allen,  Proc.  acad.  nat. 

sci.  Phila.,  p.  287. 
1897.    Vespertilio  fuscus  miradorensis  Milleb,  North  Araer. 

fauna,  no.  13,  p.  99.     October  16,  1897. 
Type  locality.  —  Mirador,  State  of  Vera  Cruz,  Mexico. 

Eptesicus  fuscus  propinquus  (Peters). 

1872.    Vespenis   propinquus  Peters,   Monatsber.  k.  preuss. 

Akad.  Wissensch.  Berlin,  p.  262. 
1897.    Vespertilio  fuscus  propinquus  Milleb,   North  Amer. 

fauna,  no.  13,  p.  100.     October  16,  1897. 
Type  locality.  —  Santa  Isabel,  Guatemala. 

Eptesicus  fuscus  bahamensis  (Miller). 

1897.     Vespertilio  fiscus   bahamensis  Miller,  North  Araer. 

fauna,  no.  13,  p.  101.     October  16,  1897. 
Type  locality.  —  Nassau,  New  Providence,  Bahamas. 

I  Revised  by  MUler,  North  Amer.  fauna,  no.  13,  pp.  0&-104.     October  16, 1897. 
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EptaBicns  fnsciis  cnbansiB  (Gray). 

1839.    Scotophilus  cuhensis  Gray,  Ann.  nat.  hist.,    iv,   p.    7. 

September,  1839. 
1892.     Vesperugo  ftiscus  cuhensis  Chapman,  Bull.  Araer.  mus. 

nat.  hist.,  iv,  p.  816.     December  29,  1892. 
Type  locality.  —  Cuba. 

EptdBicns  fnsciia  peninsnlaa  (Thomas). 

1898.    Vespertilio  fuscus  peninsiUae  Thomas,  Ann.  and  mag. 

nat.  hist.,  7th  ser.,  i,  p.  43.     January,  1898. 
Type  locality.  —  Sierra  Laguna,  Lower  California,  Mexico. 

Eptesicns  ganmeri  (J.  A.  Allen). 

1897.   Addonycteris  gaumeri  J.  A.  Allen,  Bull.  Amer.  mus. 

nat.  hist.,  ix,  p.  231.     September  28,  1897. 
Type  locality.  —  Izamal,  Yucatan. 

EptaBicns  albignlaris  (Peters). 

1872.    Vesperus  (Marsipolaemus)    cUbigularis   Peters,   Mo- 

natsber.  k.  preuss.  Akad.  Wissensch.  Berlin,  p.  260. 
1897.    Vespertilio  albigularis  Miller,  North  Amer.  fauna,  no. 

13,  p.  104.     October  16,  1897. 
Type  locality.  —  The  type  was  supposed  to  have  been  taken 
in  Mexico. 
Regarded  by  M^hely  (MagyarorszAg  denev^reinek   monographi- 
Aja,  pp.  207,  389,  1900)  as  identical  with  the  European    Vesjyertilio 
murinuB, 


Genus  LASIXTRUS  Gray.* 

1831.  Ldsiums  Gray,  Zool.  miscell.,  no.  1,  p.  38.  Type. — 
The  name  was  based  on  the  American  hairy-tailed  bats,  of  which 
Lasittrus  horealis  may  be  regarded  as  typical. 


^Lasiums  borealis  (Miiller). 

1776.    Vespertilio    horealis    Muller,    Natursyst.,    Suppl.,    p. 
21. 

» Revised  by  MUler,  North  Amer.  fauna,  no.  13.  pp  105-116.    October  16. 1897. 
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1885.   Atcdapha  noveboracensis  True,  Proc.  U.  S.  nat  mus., 

VII  (1884),  p.  60-i.    1885. 
1897.    Lasiurus  borealis  Miller,  North  Amer.  fauna,  no.  13, 

p.  105.     October  16,  1897. 
Type  locality.  —  New  York. 

Lasiurus  boraalis  saminolns  (Rhoads). 

1895.   Atalapha  borenlis  seminola  Rhoads,  Proc.  acad.  nat. 

sci.  Phila.,  p.  32.     March  19,  1895. 
1897.    Lasuirua    borealis    seminolus   Miller,    North   Amer. 

fauna,  no.  13,  p.  109.     October  16,  1897. 
Type  locality.  —  Tarpon  Springs,  Hillsboro  County,  Florida. 

Lasiurus  boraalis  pfaiffari  (Gundlach) . 

1861.   Audapha  p/eijferi   Gundlacb,  Monatsber.  k.   preoss. 

Akad.  Wissensch.  Berlin,  p.  152. 
1897.   Lemur  us  boredlis  pfeifferi  Miller,  North  Amer.  fauna, 

no.  13,  p.  110.     Octol)er  16,  1897. 
Type  locality.  —  Cuba. 
Regarded  by  J.  A.  Allen  (Proc.  biol.  soc.  Washington,  xiii,  p. 
165,  October  31,  1900)  as  a  distinct  species. 

Lasiurus  boraalis  taliotis  (H.  Allen). 

1891.  AUdaphd  tdiotis  H.  Allen,  Proc.  Amer.  philos.  soc, 
XXIX,  p.  5.     April  10,  1891. 

1897.  Lasiurus  borealis  teliotis  Miller,  North  Amer.  fauna, 
no.  13,  p.  110.     October  16,  1897. 

Type  locality.  —  Unknown,  probably  some  part  of  Califor- 
nia. 

Lasiurus  boraalis  maadcanus  (Saussure). 

1861.    A[talap/ia]   tnej^icana  Saussure,  Revue  et  magasin  de 

zoologie,  2d  ser.,  xiii,  p.  97.     March,  1861. 
1897.    Lasiurus   borealis   mexicanus   Miller,    North    Amer. 

fauna,  no.  13,  p.  111.     October  16,  1897. 
Type  locality.  —  Probably  in  Vera  Cruz,  Puebla,  or  Oaxaca, 

Mexico. 

*  Lasiurus  cinaraus  (Beauvois). 

1796.  Vespertilio  clnereurS  Beauvois,  Catal.  Peale's  museum, 
Philadelphia,  p.  15. 
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1SG4.    Lashirus  cinerens  H.  Allen,  Monogr.  bats  N.  Araer., 

p.  21.     June,  1864. 
1^85.    Atalnp/ui   cinerea   Trie,   Proc.    U.  S.   nat.   mus.,    vii 

(1884),  p.  002.     188:). 
1S97.    LaHinrus  cutertHn  Miller,  North  Anier.  fauna,  no.  13, 

p.  112.     October  16,  1S97. 
Type  LorALiTV.  —  Philadelphia,  Pennsylvania. 


(^enus  DASYPTERUS  Peters. > 

1871.  JJii^iipterus  Peters,  Monatsber.  k.  j^reiiss.  Akad.  Wis- 
senseh.  Berlin  (1870),  p.  912.  Type. — Lasiurus  intermedins  H. 
Allen. 


^Dasyptems  intermedias  (H.  Allen). 

1862.    LasiuruH  intermedius  H.  Allen,  Proc.  acad.  nat.  sci. 

Phila.,  p.  246. 
1885.    Atahipha  intermedia  True,  Proc.  U.  S.  nat.  mus.,  vu 

(1884),  p.  602.     ISS.x 
1894.    D(fsf/pterus    intennedins  H.   Allen,   Monogr.  bats  X. 

Amer.,p.  137.     (1898)  March  14,  1894. 
Type  locality.  —  Matanioras,  State  of  Tamauiipas,  Mexico. 

Dasyptems  ega  xanthiniis  Thomas. 

1897.    iJdsypterus  ega  xanthinus  Thomas,  Ann.  and  mag.  nat. 

hist.,  6th  ser.,  xx,  p.  544.     December,  1X97. 
Type  locality. —  Sierra  Lagnna,  Lower  California,  Mexico. 


Genus  NTCTICErCTS    naHnescpie.^ 

1^19.  Xycticeius  KAFiNEst^UE,  Journ.  de  physique,  Lxxxvm, 
p.  417.  June,  1819.  Ty])e.  —  By  elimination,  Vei^pertilio  hwne- 
raits  Rafinesque. 

»  Revised  by  Miller,  North  Amer.  fauna,  no.  13,  pp.  Iir>-ll8.    October  16, 1H97. 
»  Revised  by  Miller,  North  Amer.  fauna,  no.  13,  pp.  118-121.    October  16, 1897. 
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*  Nycticeins  hnmeralis  (Rafinesque). 

1818.  Vespertilio  humeralis  Rafinesque,  American  monthly 
magazine,  iii,  p.  445.     October,  1818. 

1819.  NlycticeiiLs]  humeralis  Rafinesque,  Journ.  de  physique, 
Lxxxviii,  p.  417.     June,  1819. 

1885.    Nycticejas  crepuscularia  True,  Proc.  U.  S.  nat.  mas., 

VII  (1884),  p.  602.     1885. 
Type  locality.  —  Kentucky. 

Nycticeiiia  hnmeralis  cnbaniis  (Gundlach). 

1861.    Vesperua   cuhanua    Gundlach,   Monatsber.   k.  preufls. 

Akad.  Wissensch.  Berlin,  p.  150. 
1897.    Nycticeius  humeralis  cubanus   Miller,  North  Amer. 

fauna,  no.  13,  p.  120.     October  16,  1897. 
Type  locality.  —  Near  Cardenas,  Cuba. 


Genus  RHOOEESSA  H.  Allen.' 

1866.   Rhogeessa  H.  Allen,  Proc.  acad.  nat.  sci.  Phila.,  p.  285. 
Type.  -^  Rhogeessa  tumida  H.  Allen. 


*  Rhogeessa  tumida  H.  Allen. 

1866.    Rhogeessa  tumida  H.  Allen,  Proc.  acad.  nat.  sci.  Phila., 

p.  286. 
1885.    Vesper  ago  parvidus  True,   Proc.  U.  S.  nat.  mus.,  vu 

(1884),  p.  602.     1885. 
1897.   Rhogeessa  tumida  Miller,  Xorth  Amer.  fauna,  no.  13, 

p.  123.     October  16,  1897. 
Type  locality.  —  Mirador,  State  of  Vera  Cruz,  Mexico. 

Rhogeessa  parvnla  H.  Allen. 

1866.   Rhogeessa  parvula   H.    Allen,   Proc.   acad.    nat.  sci. 

Phila.,  p.  285. 
1897.   Rhogeessa  parvula  Miller,  North  Amer.  fauna,  no.  13, 

p.  125.     October  16,  1897. 
Type  locality. —  Tres  Marias  Islands,  State  of  Jalisco,  Mexico. 

» Revised  by  Miller,  North  Amer.  fauna,  no.  13,  pp.  122-129.   October  16, 1897. 
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Rhogeessa  gracilis  Miller. 

1897.   Rhogeessa  gracilis  Miller,  North  Amer.  fauna,  no.  13, 

p.  126.     October  16,  1897. 
Type  locality.  —  Piaxtla,  State  of  Puebla,  Mexico. 

Rhogeessa  alleni  Thomas. 

1892.    Rhogeessa  alleni  Thomas,  Ann.  and  mag.  nat.  hist.,  6th 

ser.,  X,  p.  477.     December,  1892. 
Type  locality.  —  Santa  Rosalia,  near  Autlan,  State  of  Jalisco, 
Mexico. 


Subfamily  Plecotinae. 


Genus  EXTDERMA  H.  Allen. i 

1892.   Euderma  H.  Allen,  Proc.  acad.  nat.  sci.  Phila.  (1891),  p. 
467.    January  19, 1892.    Type. —  Histiotus  maculatus  J.  A.  Allen. 


Euderma  macnlatiim  (J.  A.  Allen). 

1891.    Histiotus  maculatus  J.  A.  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  Ill,  p.  195.     February  20,  1891. 
1894.    Euderma  maculata  H.  Allen,  Monogr.  bats  N.  Amer., 

p.  61.     (1893)  March  14,  1894. 
Type  locality. —  Near  Piru,  Ventura  County,  California. 


Genus  CORYNORHINUS  H.  AUen.^ 

1865.    Corynorhinus  H.  Allen,  Proc.  acad.  nat.  sci.  Phila.,  p. 
173.     Type. —  Plecotus  macrotis  Le  Conte. 

1  Revised  by  Miller,  North  Amer.  fauna,  no.  13,  pp.  46-49.    October  16, 1S97. 
'  Rerlsed  by  MUler,  North  Amer.  fauna,  no.  13,  pp.  49-64.    October  16. 1897. 
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Corynorhiniis  macrotis  (Le  Conte). 

1881.   Plec[ott(s]    nmcrotis   Le   Conte,   McMurtries'    Cuvier, 
►  Animal  kingdom,  i,  p.  431. 

1865.    C[(jri/norhimi8]  macrotis  H.  Allen,  Proc.acad.nat.8ci. 

Phila.,  p.  174. 
Type  locality.  —  Georgia;  probably  the  Le  Conte  plantation, 
near  Riceboro,  Liberty  County. 
Inadvertently  omitted  from  True's  list. 

Corynorhinns  macrotis  pallescens  Miller. 

1897.    Coryyiorhinus  macrotis  paUescetis  Miller,  North  Amer. 

fauna,  no.  13,  p.  52.     October  16,  1897. 
Type  locality. —  Keam  Canyon,  Navajo  County,  Arizona. 

Corynorhinns  macrotis  townsandii  (Cooper) . 

1848.    Plecotus  toicnsendii  Cooper,  Ann.  lye.  nat.  hist.  New 

York,  IV,  p.  73. 
1897.    Corynorhinns    macrotis    toiofisendii     Miller,    North 

Araer.  fauna,  no.  13,  p.  53.     October  16,  1897. 
Type  locality.  —  Columbia  River,  Oregon. 


Subfamily  Antrozoinae. 


Genus  ANTROZOUS  H.  Allen.' 

1862.   Antrozous  H.  Allen,  Proc.  acad.  nat.  sci.  Phila.,  p.  248. 
Type.  —  VfSpertilio pttUidiis  Le  Conte. 


*  Antrozous  pallidus  (Le  Conte). 

l8o6.     V[espertilio']  pallidus  Le  Conte,  Proc.  acad.  nat.  sci. 

Phila.,  vii,  p.  437. 
1864.    AfUrozoics  pailidm  K.  Allen,  Monogr.  bats  N.  Anier.» 

p.  68.   June,  1864. 

»  Revised  by  Miller.  North  Amer.  fauna,  no.  13,  pp.  42-46.  October  16, 1897. 
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1885.   AntrozoHS  pallidas   True,   Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  602.     1885.      (Part.) 
Type  locality.  —  El  Paso,  El  Paso  County,  Texas. 

Antrozous  palliduB  pacificus  Merriam. 

1897.    Antrozous  jxillidus  jMtcificus  Merriam,  Proc.  biol.  soe. 

Washington,  xi,  ]>.  180.     July  1,  1897.  * 

Type  locality.  —  Old   Fort   Tejon,   in    mountains   south    of 
Kern  Lake,  Kern  County,  California. 


Family  NOCTILIONIDAE. 

For  use  of  this  name  in  place  of  Emballoniiridue^  see  Palmer, 
Proc.  biol.  soc.  Washington,  xii,  p.  109-110,  April  30,  1898. 

Subfamily  Emballonurixae. 


Genus  RHTNCHON7CTERIS  Peters. 

1867.    Rhynchomjcteris   Peters,   Monatsber.    k.    preuss.  Akad. 
Wissensch.  Berlin,  p.  477.     Type. —  VtspertUio  nnso  Wied. 


* Rhynchonycteris  naso  (Wied). 

1821.     Vespertilio  naso  Wied,  Schinz's  Thierreich,  i,  p.  179. 
1867.    Bhynchonycteris   naso   Peters,  Monatsber.  k.  preuss. 

Akad.  Wissensch.  Berlin,  p.  487. 
1885.    Bhynchonycteris  nnso  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  603.     1885. 
Type  locality.  —  East  coast  of  Brazil. 
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Genus  SACCOPTERYZ  Illiger. 

1811.    Saccopteryx  Illiger,  Prodr.  syst.  mamm.  et  avium,  p.  121. 
Type.  —  Veapertilio  kpturua  Schrebeb. 


Subgenus  Saccopteryx  Illiger. 

^  SaccopterTX  bilinaata  (Temminck) . 

1838.    Urocryptus   hilinedtua  Temminck,  Van  der  Hoevens 

tijdsch.  voor  natuurl.  gesch.  en  physiol.,  v,  p.  33. 
1867.    Saccopteryx  bilineata   Peters,  Monatsber.   k.  preuss. 

Akad.  Wissensch.  Berlin,  p.  471. 
1885.    Saccopteryx  bilineata  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  603.     1885. 
Type  locality.  —  Surinam. 


Subgenus  Balantiopteryx  Peters. 

1867.   Balaiitiopteryx  Peters,  Monatsber.  k.  preuss.  akad.  Wis- 
sensch.   Berlin,  p.  476.     Type. — Balantiopteryx  plicata  Peters. 

*  Saccopteiyx  plicata  (Peters). 

1867.    Balantiopteryx  plicata   Peters,  Monatsber.  k.  preuss. 

Akad.  Wissensch.  Berlin,  p.  476. 
1878.    Saccopteryx  plicata  Dobson,  Catal.  chiropt.  Brit,  mus., 

p.  376. 
1885.    Saccopteryx  plicata  True,  Proc.  U.  S.  nat  mus.,  vn 

(1884),  p.  603.     1885. 
Type  locality.  —  Puento  Arenas,  Costa  Rica. 

Saccoptaiyz  infnsca  Thomas. 

1897.    Saccopteryx  infusca  Thomas,  Ann.  and  mag.  nat.  hist, 

6th  ser.,  xx,  p.  546.     December,  1897. 
Type  locality.  —  Cachavi,  northern  Ecuador. 
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Genus  PEROPTER7Z  Peters. 

1867.  Peropteryx  Peters,  Monatsber.  k.  preuss.  Akad.  Wis- 
sensch.  Berlin,  p.  472.     Type.  —  Vespertilio  canina  Wied. 

Recognized  as  a  genus  distinct  from  Sticcopteryx  by  Miller,  Bull. 
Amer.  mus.  nat.  hist.,  xii,  p.  178,  October  20,  1899. 

*Peropter3rx  canina  (Wied). 

1821.     Vespertilio   caninns   Wied,    Schinz's   Thierreich,  i,  p. 

179. 
1867.    Peropteryx  canina  Peters,  Monatsber.  k.  preuss.  Akad. 

Wissensch.  Berlin,  p.  472. 
1885.    ASaccopteryx   canina  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  602.     1885. 
1899.   Peropteryx  canina  Miller,  Bull.  Amer.  mus.  nat.  hist., 

XII,  p.  178.     October  20,  1899. 
Type  locality.  —  East  coast  of  Brazil. 


Genus  DICLID17R17S  Wied. 

1819.    Dididuni8   Wied,    Isis,    p.    1629.     Type.  —  Diclidurus 
alhus  Wied. 


*  Diclidnnis  albns  Wied. 

1819.    Diclidurus  albus  Wied,  Isis,  p.  1630. 

1885.    Diclidurus  aUms   True,    Proc.   U.    S.   nat.   mus.,  vii 

(1884),  p.  603.     1885. 
Type  locality. —  East  coast  of  Brazil,  at  mouth  of  Rio  Pardo. 


Subfamily  Xoctilioxixae. 


Genus  NOCTILIO  Linnaeus. 

1766.    Xoctilio  Linnaeus,  Syst.  nat.,  xii  ed.,  i,  p.  88.     Type.  — 
Xoctilio  americanus  Linnaeus  =  Vesjyertilio  leporinus  Linnaeus. 
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*  Noctilio  leporinuB  mastivus  (Dahi). 

1797.     Vespertilio  mastivus  Dahl,  Skrifter  af  naturhist.  Sel- 

skabet,  Kjobenhavn,  iv,  p.  132. 
1885.    yoctilio   leporinus   mastirus   True,    Proc.  U.  S.   nat 

mu8.,  VII  (1884),  p.  603.     1885. 
Type  LOCAiiiTY.  —  Island  of  St.  Croix,  West  Indies. 


Subfamily  Molossinae. 


Genus  MOLOSSIJS  E.  Geoffroy. 

1805.    Molossus  E.  Geoffroy,  Ann.  raus.  d'hist.  nat.,  Paris,  ti, 
p.  151.     T\T>e. —  By  elimination,  3foIos8tis  ru/ns  E.  Geoffroy. 


*  MoloSBUS  mflis  E.  Geoffroy. 

1805.   Molossus  rufus  E.  Geoffroy,  Ann.  mus.  d'hist.  nat, 

Paris,  VI,  p.  155. 
1885.   Molossus  rufus  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  603.     1885. 
Type  locality.  —  Paraguay. 

MolosBUB  rnfuB  obBCums  (E.  Geoffroy). 

1805.   Molossus  ohscurus  E.  Geoffroy,  Ann.  mus.  d'hist.  nat., 

Paris,  VI,  p.  155. 
1897.    [Molossus  rufus']  ohscurus  Trouessart,  Catal.  mamm., 

pt.  I,  p.  143. 
Type  locality.  —  Paraguay. 
Regarded  by  Miller  (Proc.  biol.  soc.  Washington,  xiii,  p.  16*2, 
October  31,  1900)  as  a  distinct  species. 


Genus  PROMOPS  Gervais. 

1855.  Promops  Gervais,  Exp^d.  du  Comte  de  Castelnau,  zool, 
mamm.,  p.  58.  Type.  —  Promops  ur sinus  Gervais  =  Molossus 
na^utus  Spix. 
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^Promops  abrasoB  (Temminck). 

1827.    Dysopes  abraans  Temminck,  Monogr.  mamm.,  i,  p,  232. 
1885.    Molossus  abrasus  True,  Proc.    U.  S.   nat.   mus.,  vii 

(1884),  p.  603.     1885. 
1900.   P[romop8]  abrasua  J.  A.  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  XIII,  p.  92.     May  12,  1900. 
Type  locality.  —  Interior  of  Brazil. 

Promops  calif omiciis  (Merriam). 

1890.   Mblossus  californicus   Merriam,  North   Amer.  fauna, 

no.  4,  p.  31.     October  8,  1890. 
Type  locality.  —  Alhambra,  Los  Angeles  County,  California. 
Regarded  by  H.  Allen  (Monogr.  bats  N.  Amer.,  p.  175,  1894)  as 
a  form  of  Promops  perotis, 

Promops  nanus  Miller. 

1900.   Promops  nanus  Miller,  Ann.  and  mag.  nat.  hist.,  7th 

ser.,  VI,  p.  470.     November,  1900. 
Type  locality.  —  Bogava,  Chiriqui,  Panama.     Altitude,  800 

feet. 

*  Promops  nasntns  (Spix). 

1823.  Molossus  nasutus  Spix,  Simiar.  et  vespert.  Brasil.,  p.  00. 
1885.    Molossus  nasutus   True,  Proc.    U.  S.   nat.   mus.,  vii 

(1884),  p.  603.     1885. 
1900.    Promops  nasutus  J.  A.  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  XIII,  p.  93.     May  12,  1900. 
Type  locality.  —  Near  the  Rio  Sao  Francisco,  Brazil. 


Genus  NTCTINOMIJS  E.  Geoffroy. 

1818.  Xyctinomus  E.  Geoffroy,  Description  de  I'Egypte,  ii, 
mammif^res,  p.  114.  Type.  —  Nyctinomus  aegyptiacus  E.  Geoff- 
roy. 


Nyctinomns  brasiliansis  I.  Geoffroy. 

1824.   Nyctinomus  brasilie^isis   I.  Geoffroy,  Ann.  sci.  nat., 

I,  p.  343. 
Type  locality.  —  Brazil. 
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Nyctinomas  brasiliansis  calif  omicus  H.  Allen. 

1894.  y]/ctinomii8  brasiliensis  calif  omicus  H.  Allen,  Monogr. 

bats  X.  Araer.,  p.  166.     (1893)  March  14,  1894. 
Type  locality.  —  California. 

*  Nyctinomii8  cynocephalns  (Le  Conte) . 

1831.    Xyct\icea\  cynocephcUa  Le  Coxte,  McMartries'  Cuvier, 

Animal  kingdom,  i,  p.  432. 
18S5.    jYyctinomus  hrasiliensis  True,  Proc.  U.  S.  nat.  raus., 

VII  (1884),  p.  603.     1885.     (Part.) 
1898.    Nyctinomus  cynocephalm   Miller,   Proc.    Boston  soc. 

nat.  hist.,  xxviii,  p.  218.     March,  1898. 
Type  locality.  —  Georgia;  probably  the  Le  Conte  plantation, 

near  Riceboro,  Liberty  County. 

NyctinomuB  dapressuB  Ward. 

1891.    Xyctinomiis  depressua  Ward,  Amer.  nat.,  xxv,  p.  747. 

August,  1891. 
Type  locality.  —  Tacubaya,  Federal  District,  Mexico. 

Nyctinoiniis  f emorosaccos  Merriam. 

1889.    Nyctinomus    femorosaccua    Merriam,    North    Amer. 

fauna,  no.  2,  p.  23.     October  30,  1889. 
Type  locality. —  Agua  Caliente,  Colorado  Desert,  California, 

*  NyctinomuB  gracilis  (Wagner). 

1843.    Dysopes  gracilis  Wagner,  Wiegmann*8  Arch.  f.  Natarg., 

IX,  bd.  I,  p.  368. 
1865.   Nyctinomus  gracilis   Peters,    Monatsber.    k.   preass. 

Akad.  Wissensch.  Berlin,  p.  573. 
1885.   Nyctinomus  gracilis  True,  Proc.  XJ.  S.  nat.  mus.,  vu 

(1884),  p.  603.     1885. 
Type  locality.  —  Cuyaba,  Matto  Grosso,  Brazil. 

*  Nyctinomiis  macrotiB  Gray. 

1840.    Nyctinomus  macrotis  Gray,  Ann.  nat.  hist.,  iv,  p.  5. 

September,  1889. 
1885.    Nyctinomus  macrotis  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  603.     1885, 
Type  locality.  —  Interior  of  Cuba. 
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NyctinomoB  minntiis  Miller. 

1899.    yt/c(inamu8  minutus   Miller,    Bull.  Araer.  raus.  nat. 

hist.,  XII,  p.^173.     October  20,  1899. 
Type  locality.  —  Trinidad,  Cuba. 

NyctinonLiui  xaohaTeiiBis  Merriam. 

18S9.    Xyctinoinus  mohavetiais  Merhiam,  North  Amer.  fauna, 

no.  2,  p.  25.     October  30,  1889. 
Type  locality.  —  Fort  Mohave,  Mohave  County,  Arizona. 

Nyctinomus  nevadeiiBis  (IT.  Allen) . 

lJ^94.    Xycti)wmu8  macroHs  neradetisis   H.   Ali^n,  Monogr. 

bats  N.  Amer.,  p.  171.     (1898)  March  14,  1894. 
1895.    Xyctitnpmus  neveulensis  J.  A.  Allen,  Bull.  Amer.  raus. 

nat.  hist.,  vi,  p.  326.     November  7,  1S94. 
Type  locality.  — California   (see   J.  A.  Allen,   Bull.  Araer. 

mus.  nat.  hist.,  vi,  p.  326,  footnote,  Xoveml>er  7,  1894). 

NyctinomoB  orthotis  II.  Allen. 

1889.    Xyctinomus   orthotis   II.  Allen,   Proc.   Amer.  philos. 

soc,  XXVI,  p.  561.     December  18,  1H89. 
Type  locauty.  —  Spanishtown,  Jamaica. 


Family  NATALIDAE.^ 


Genus  NATALUS  Gray. 

I8^i8.    Xdtnhcs  Gray,  Mag.  zool.  and  bot.,  ii,  p.  496.     December, 
1838.     Type. — X Unites  stramineus  Gray. 

•For  history  and  characters  see  MUIer,  Bull.  Amer.  mus.  nat.  hist.,  xir,  pp,  245-253. 
December  23, 1899. 
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Subgenus  Natalus  Gray. 

*  Natalus  lapidns  (Gervais) . 

1838.    Vespertilio   lepidus  Gbrvais,   id  Ramon  de  la  Sagra, 

Hist,  de  rile  de  Cuba,  manim^  p.  22. 
1878.    Natalus  lepidus  Dobson,  CataL  chiropt.  Brit,  mus.,  p. 

344. 
1885.   Xatalus  lepidus  Tbuk,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  603.     1885. 
Type  locality.  —  Cuba. 

*  Natalus  stramineus  Gray. 

1888.   Xatalus  stramineus  Gbay,  Mag.  asool.  and  bot.,  ii,  p. 

496.  December,  1838. 
1885.   Natalus  stramineus  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  603.  1885. 
Type  locality.  —  Unknown. 

Subgenus  Chilonatalus  Miller. 

1898.    Chilonatalus  Milleb,  Proc  acad.  nat.  sci.  Phila.,  p.  32' 
July  12,  1898.     Type.  —  XaUdus  micropus  Dobsox. 


326. 


Natalus  bravimanus  Miller. 

1898.    Xatalus     {Chilonatalus)    brevimanu^     Miller,    Proc. 

acad.  nat.  sci.  Phila.,  p.  328.     July  12,  1898. 
Type  locality.  —  Old  Providence  Island,  Caribbean  Sea. 

Natalus  micropus  Dobson. 

1880.    Xatalus  micropus   Dobson,  Proc.  zool.   soc.  London, 

p.  443. 
Type  locality.  —  Environs  of  Kingston,  Jamaica. 
Inadvertently  omitted  from  True*s  list. 


Genus  THYROPTBRA  Spix. 

1823.    Thyroptera  Spix,  Simiar.  et  vespert  Brasil.,  p.  61.    Type. 
-  Thyroptera  tricolor  Spix. 
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Thyroptera  discifera  (Lichtenstein  and  Peters). 

1854.  Hyanycteris  discifera  Lichtenstein  and  Peters, 
Monatsber.  k.  preuss.  Akad.  Wissensch.  Berlin,  p.  836. 

1896.  TJiyroptera  discifera  Miller,  Proc.  biol.  soc.  Washing- 
ton, X,  p.  109.    July  22,  1896. 

Type  locality.  —  Puerto  Caballos,  District  of  Cortez,  Hondu 
ras. 


Family  PHYLLOSTOMATIDAB. 

Subfamily  Chilonycterinae. 

Genus  CHILON7CTERIS  Gray. 

1839.    Chilonycteris  Gray,  Ann.  nat.  hist.,  iv,  p.  4.     September 
1839.     Type.  —  Chilotiycteris  machayii  Gray. 


*  Chilonycteris  maclaayii  Gray. 

1839.    Chilonycteris  macleayii  Gray,  Ann.  nat.  hist.,  iv,  p.  5. 

September,  1839. 
1885.    Chilonycteris   macleayi   True,    Proc.  U.  8.  nat.  mus., 

VII  (1884),  p.  603.     1885. 
Type  locality.  —  Cuba. 

*  Chilonycteris  pamellii  (Gray). 

1843.    Phyllodia  parneUii  Gray,  Proc.  zool.  soc.  London,  p. 

50. 
1878.    Chilonycteris  jxirnelUi   Dobson,    Catal.    chiropt.    Brit. 

mus.,  p.  452. 
1885.    Chilonycteris  parneUii   True,   Proc.    V ,  S.  nat.  mus., 

vu  (1884),  p.  604.    1885. 
Type  locality.  — Jamaica. 

^  Chilonycteris  personata  Wagner. 

1843.    ChUonycteria  persojiata  Wagner,  Wiegmann's   Arch, 
f.  Naturg.,  IX,  bd.  i,  p.  367. 
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1885.    Chilonycteria  personata  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  604.     1885. 
Type  locality.  —  Matto  Grosso,  Brazil. 

*  Chilonycteris  rubiginosa  Wagner. 

1843.    Chilonycteris  rubiginosa  Wagner,  Wiegmann's  Arch. 

f.  Naturg.,  IX,  bd.  i,  p.  367. 
18H5.    Chilonycteris  rubiginosa  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  604.     1885. 
Type  locality.  —  Caicara,  Brazil. 


Genus  PTERONOTUS  Gray. 

1838.  Pteronotus  Gray,  Mag.  zool.  and  bot.,  ii,  p.  500.  Decem- 
ber, 1S38.     Type.  —  Pteronotus  (kujyi  Gray. 

Recognized  as  a  genus  distinct  from  Chilonycteris  by  J.  A.  Allen, 
Bull.  Amer.  mus.  nat.  hist.,  iii,  p.  178,  December  10,  1890. 


"^  Pteronotus  davyi  Gray. 

1S:JS.    Pteronotus  daryi  Gray,  Mag.  zool.  and  bot.,  ii,  p.  500. 

December,  183S. 
ISS;').    Chilonycteris  daryi  True,  Proc.  U.  8.  nat.  mus..  vii 

(18S4),  p.  604.     1885. 
1?<96.    Pteronotus  daryi  J.  A.  Allen,  Bull.  Amer.  mus.  nat. 

hist.,  Ill,  p.  178.     December  10,  1890. 
Type  locality.  —  Island  of  Trinidad. 

Pteronotus  davyi  fulvus  (Thomas). 

lS9'i.    Chilonycteris  daryi  fulrus  Thomas,  Ann.  and  mag.  nat. 

hist.,  6th  ser.,  x,  p.  410.     November,  1892.  . 
Type  locality.  —  Las  Penas,  State  of  Jalisco,  Mexico. 
Regarded  by  Allen    (Bull.    Amer.    mus.    nat.  hist.,   vi,  p.  'l\^y 
August  3,  1^<94)  as  a  color  phase  of  Pteronotus  daryi. 
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Genus  MORMOOPS  Leach. 

1822.   Mormoops  Leach,  Trans.  Linn,  soc,  xiii,  p.  76.     Type.  — 
Mormoops  blainviUii  Leach. 


*  Mormoops  blainviUii  Leach. 

1822.   Mormoops  blainviUii  Leach,  Trans.  Linn,  soc,  xiii,  p. 

77.. 
1885.   Mormops  blainvillei  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  604.     1885. 
Type  locality.  —  Jamaica. 

"*  Mormoops  megalophylla  Peters. 

1864.   Mormops   msgalophyUa  Peters,  Monatsber.  k.  preuss. 

Akad.  Wissensch.  Berlin,  p.  381. 
1885.   Mormops  megalophylla  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  604.     1885. 
Type  locality.  —  Mexico. 


Subfamily  Phyllostomatinae. 


Genus  LONCHORHINA  Tomes 

1863.    Lonchorhina    Tomes,    Proc.   zool.   soc.    London,   p.    81. 
Type. —  Lonchorhiixa  uurlta  Tomes. 


*  Lonchorhina  aurita  Tomes. 

1863.    Lonchorhina  aurita  Tomes,  Proc.  zool.    soc.  London, 

p.  83. 
1885.    Lonchorina   aurita  True,  Proc.   LT.  S.   nat.  mus.,  yii 

(1884),  p.  604.     1885. 
Type  locality.  —  West  Indies. 
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Genus  OTOPTBRITS  Flower  and  Ljdekker. 

1891.  Otopterwi  Flower  and  Lydekkeb,  Introduction  to  the 
study  of  mammals,  p.  678.     Type.  —  Mdcrot us  tr^aterhousii  Gray. 

According  to  H.  Allen  (Monogr.  bats  N.  Amer.,  p.  33,  March 
14,  1894)  this  genus  should  stand  as  Macrotus  Gray  (Proc.  zool. 
soc.  London,  1843,  p.  21,  type,  M,  tcaterhousii  Gray). 


^Otoptems  boconrtianns  (Dobson). 

1H76.    Macrotas   boconrtianns   DoBSOX,  Ann.  and   mag.  nat. 

hist.,  4th  ser.,  xviii,  p.  486.     November,  1876. 
1885.   Mdcrotus  hocourtianus  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  604.     1885. 
Type   locality.  —  Vera  Paz,  Guatemala. 

' Otopterns  buUeri  (II.  Allen).     ^ 

1890.    Macrotiis  bidlerl  H.  Allex,  Proc.  Amer.  philos.  soc., 

XXVIII,  p.  73.     May  10,  1890. 
1H98.    Otopteras  hdleri  Merriam,  Proc.  biol.  soc.  Washington, 

XII,  p.  18.     January  27,  1898. 
Type  locality.  —  Bolanos,  State  of  Jalisco,  Mexico. 
Regarded  by  Merriam  (Proc.  biol.  soc.  Washington,  xii,  p.  18, 
January  27,  1898)  as  identical  with  O,  niexicanus, 

*  Otoptems  calif ornicns  (Baird). 

1858.  Maci'otus  calif ornicus  Baird,  Proc.  acad.  nat.  sci.  Phila., 
p.  116. 

1885.  Macrotits  materhoiisii  True,  Proc.  D.  S.  nat.  mus.,  vn 
(1884),  p.  604.     1885.     (Part.) 

1894.  Macrotns  californicus  H.  Allen,  Monogr.  bats  N. 
Amer.,  p.  34.     (1898)  March  14,  1894. 

Type  locality.  —  Old  Fort  Yuma,  San  Diego  County,  Cali- 
fornia. 

Otoptems  mezicantis  (Saussure;. 

1860.    Macrotns  mexicantts  Saussure,  Revue  et  magasin  de 

zoologie,  2d  ser.,  xii,  p.  486.     November,  1860. 
1898.    Otopterus  me^ricanus  Merriam,  Proc.  biol.  soc.  Wash- 
ington, XII,  p.  18.     January  27,  1898. 
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Type  locality. — Yautepec,  near  Cuautla,  State  of  Morelos, 
Mexico. 

Otoptems  waterhousii  (Gray). 

1S43.    Mftcrotns  waterhousii  Gray,  Proc.  zool.  soc.  London,  p. 

•    21. 

1891.  Otopterua  waterhousei  Flower  and  Lydekker,  Intro- 
duction to  the  study  of  mammals,  p.  673. 

1894.  M[^(icrotits]  waterhousii  H.  Allen,  Monogr.  bats  N. 
Amer.,  p.  40.     (1893)  March  14,  1894. 

Type  locality. —  Hayti. 


Genus  VAMP7RITS  Leach. 

IS'22.     V(tmpf/rns  Leach,  Trans.  Linn,  soc,  xiii,  p.  79.     Type.  — 
VtspertiUo  spectrum  Linnaeus. 


*  Vampyms  spectrum  (Linnaeus) . 

17'>8.    [  Vei<pertilio]  spectrum  Linnaeus,  Syst.  nat.,  x  ed.,  i, 

p.  31. 
1822.     Vampynis  s^^ectrum  Leach,  Trans.  Linn,  soc,  xni,  p.  80. 
188,5.     Vampi/rns  aiiectrum  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  004.     1885. 
Type  lo<  ality.  —  South  America. 


Genus  CHROTOPTERITS  Peters. 

18<)5.  Chrotoptents  Peters,  Monatsber,  k.  preuss.  Akad. 
Wissensch.  Berlin,  p.  505.     Type  —  Vahf/fi/rus  auritus  Peters. 

Recognized  as  a  genus  distinct  from  Vampyrus  by  J.  A.  Allen, 
Bull.  Amer.  mus.  nat.  hist.,  xiii,  p.  91,  May  12,  1900. 


*  Chrotoptems  auritus  (Peters). 

1856.     Vampyrus  auritus  Peters,  Abhandl.  k.  preuss.  Akad. 
Wissensch.  Berlin,  p.  415. 
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1865.    Chrotopterus  auritua   Pbtsbs,   Monatsber.    k.   preuss. 

Akad.  Wissensch.  Berlin,  p.  605. 
1885.     VampyruLS  auritus  True,  Proc.   U.  S.   nat.  puis.,  vii 

(1884),  p.  604.     1885. 
1900.    Chrotoj)teru8  auritus  Allen,  Bull  Amer.  nius.  nat.  hist, 

xiTi,  p.  91..    May  12,  1900. 
Type  locality.  —  Mexico. 


Genus  MICRON7CTERIS  Gray. 

1866.  Micronycteris  Gray,  Proc.  «ool.  boo.  London,  p.  113.  Type. 
—  Phyllophora  megalotis  Gray. 

For  use  of  this  name  in  place  of  Sctiizostoma  Gervais  (Exped. 
du  Comte  de  Castelnau,  zool.,  raamm.,  p.  49,  1855)  see  Flower  and 
Lydekker,  Introduction  to  the  study  of  mammals,  p.  673,  1^91. 


*  Micronycteris  behnii  (Peters). 

1865.    Schizostotna  hehnii  Peters,  Monatsber.  k.  preuss.  Akad. 

Wissensch.  Berlin,  p.  505. 
1885.    Schizostoma   hehnii   True,  Proc.  U.  S.  nat.  mus.,  vii 

(lS84),p.  604.     1X85. 
1898.   M[icroiiy(:teris^   hehnii   Miliar,   Proc.  acad.   nat.  sci. 

Phila.,  p.  330.      July  12,  1898. 
Type  locality.  — Cuyaba,  Matto  Grosso,  Brazil. 

*  Micronycteris  hirsutus  Peters. 

1869.    Schizostontd  hirsutnyn  Peters,   Monatsber.    k.  previes. 

Akad.  Wissensch.  Berlin,  p.  396. 
1885.    SchizoMonift  hivsiUns  True,  Proc.  U.  S.  nat.  mus.,  v/r 

(1884),  p.  604.     1885. 
1898.    Mirier  on  ycteris]  hirHuta   Miller,    Proc.    acad.  nat.  sci. 

Phila.,  p.  330.      July  12,  1898. 
Type  locality. — Unknown.     The  second  specimen  was  taken 
»  at  Pozo  Azul,  Costa  Rica  (see  Thomas,  Ann.  and  mag.  nat. 

hist.,  7th  ser.,  ii,  p.  318,  October,  1898). 

*  Micronycteris  megalotis  (Gray). 

1842.    Phyllophora  ineyalotis  Gray,  Ann.  and  mag.  nat.  bist., 
X,  p.  257.     December,  1842. 
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1885.    Schizostoma  megalotis  True,   Proc.   U.    S.  nat.  mus., 

VII  (1884),  p.  604.     1885.     (Part.) 
1898.   M\icronycteri8\  megalotis  Miller,  Proc.  acad.  nat.  sci. 

PhUa.,  p.  330.     July  12, 1898. 
Type  locality.  —  Brazil. 

Micronycteris  megalotis  mexicanuB  Miller. 

1898.   Micronycteris  megalotis  mexicanus  Miller,  Proc.  acad. 

nat.  sci.  Phila.,  p.  329.     July  12,  1898. 
Type  locality.  —  Plantinar,  State  of  Jalisco,  Mexico. 

Micronycteris  microtis  Miller. 

1898.   Micronycteris   microtis  Miller,    Proc.    acad.  nat.  sci. 

Phila.,  p.  328.     July  12,  1898. 
Type  locality. —  Greytown,  Nicaragua. 


Genus  G-LTPHONTCTERIS  Thomas. 

1896.  Gly phony cteris  Thomas,  Ann.  and  mag.  nat.  hist.,  6th  ser., 
XVIII,  p.  302.  October,  1896.  Type.  —  Glyphonycteris  sylvestris 
Thomas. 


Ol3rphonycteris  sylvestris  Thomas. 

1896.    Glyphonycteris  sylvestris  Thomas,  Ann.  and  mag.  nat. 

hist.,  6th  ser.,  xviii,  p.  303.     October,  1896. 
Type  locality.  —  Imravalles,  Costa  Rica. 


Genus  TRACHYOPS  Gray. 

1847.    Trachyops  Gray,  Proc.  zool.  soc.  London,  p.  14.    Type.- 
Trnchyops  fxdiginosus  Gray  =  Yiunpyras  cirrhosiif^  Spix. 


*  Trachyops  cirrhosus  (Spix). 

1823.     Vampyrus  cirrhosus  Spix,   Simiar.  et  vespeit.  Brasil., 
p.  64. 
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1878.    Trachyops  cirrhosus  Dobson,  Catal.  chiropt.  Brit,  mus., 

p.  481. 
1885.    Trachyops  cirrhosus  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  604.     1885. 
Type  lo(  ality.  —  Brazil. 


Genus  PH7LLOSTOMITS  Lac^p^de. 

1799.  Phyllostotnus  Lacep^de,  Tableau  des  divisions,  sous- 
divisions,  ordres  et  genres  des  mammiftres,  p.  16  (Published  as 
su{)plement  to  Discours  d'ouverture  et  de  cl6ture  du  coure  d'histoire 
naturelle,  et  tableaux  m^thodiques  des  mammif^res  et  des  oiseaux). 
T}T)e.  —  VespertiUo  hcistittns  Pallas. 


*  Phyllostomns  hastatus  (Pallas). 

1767.  V[espertiU()\  fuistatus  Pallas,  Spicilegia  zoologies, 
fasc.  Ill,  p.  7. 

1799.  Phyllostotmi^  hastatus  LAci:pi:DE,  Tableaux  des  divi- 
sions, sous-divisions,  ordres  et  genres  des  mammifdres,  p.  16 
(Published  as  supplement  to  Discours  d'ouverture  et  de 
cloture  du  cours  d'  histoire  naturelle,  et  tableaux  m^thodiques 
des  mammif^res  et  des  oiseaux). 

1885.  Phyllostoma  hastatum  True,  Proc.  U.  S.  nat.  mus.,  vn 
(lSS4),p.  604.     1885. 

Type  locality. —  Unknown. 


Genus  MIMON  Gray. 

1S47.    Mhnon  Gray,  Proc.  zool.  soc.  Ix^ndon,  p.  14.    Type.— 
Phyllostoma  hennettii  Gray. 


*  Mimon  bennettii  (Gray) . 

1888.    Phyllostoma  bennettii  Gray,  Mag.  zool.  and  bot.,  n,  p. 
488.     December,  1888. 
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1847.    M[imon]  bennettii  Gray,  Proc.  zool.  soc.  London,  p.  14. 
1885.   Mimon  bennettii  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  604.     1885. 
Type  locality.  -—  South  America. 


Genus  HEMIDERMA  Gervais. 

1855.  Hemiderma  Gervais,  Exp^d.  du  Conite  de  Castelnau,  zool., 
mamm.,  p.  43.     Type.  —  PhifUostoma  brtcicaudum  Wied. 

For  use  of  this  name  in  place  of  CaroUUi  Gray  (Mag.  zool.  and 
bot.,  II,  p.  488,  December,  1838,  see  Flower  and  Lydekker,  Intro- 
duction to  the  study  of  mammals,  p.  674,  1891. 


*  Hemiderma  brevicaudum  (Wied). 

1H21.    Phyllost[oma'\  berniatudutn  Wied,  Schinz's  Thierreich, 

1,  p.  164.     (Obvious  misprint  for  brtmaiuduTn.) 
1855.    Hemidenna  brevicffuduni  Gervais,  Exped.  du  Comte  de 

Castelnau,  zool.,  mamm.,  p.  43. 
1885.    CaroUia  bremcaud^i  True,  Proc.  IT.  S.  nat.  mus.,  vii 

(1884),  p.  604.     1885. 
1891.   Hemiderma  brericaudu  Flower  and  Lydekker,  Ihtro- 

duction  to  the  study  of  mammals,  p.  674. 
Type  locality.  —  Unknown. 

Hemiderma  castaneum  (H.  Allen). 

1890.    CaroUia  castane<(  H.  Allex,  Proc.  Amer.  philos.  soc, 

xvni,  p.  19.      February  25,  1890. 
Type  locality.  —  Costa  Rica. 
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Subfamily  Glossophagixae.^ 

Genus  a-LOSSOPHAG-A  £.  Geoffroy. 

1818.    Olossophaga  E.  Geoffroy,  M^m.  mus.  d'hUt.  nat.,  Paris, 
IV,  p.  418.     Type. —  Veapertilio  soricinua  Pallas. 


a-l0880phaga  mutica  Merriam. 

1898.    Glossophaga  mutica  Merriam,  Proc.  biol.  soc.  Wash 

ington,  XII,  p.  18.     January  27,  1898. 
Type  locality.  —  Maria  Madre  Island,  Tres  Marias  Islands, 

State  of  Jalisco,  Mexico. 

^  a-1088ophaga  Boricina  (Pallas) . 

1766.     Vespertilio  soricinus  Pallas,  Miscell.  zool.,  p.  48. 
1818.    Olossophaga  sorichw  E.  Geoffroy,  M^m.  mus.  d'hist. 

nat.,  Paris,  iv,  p.  418. 
1885.    Glossophaga  sorictHa  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  604.     1?S85. 
Type  locality.  —  Unknown. 


Genus  CHOERONYCTERIS  Tsehudi. 

1844.    Choeronyctet'is  Tschudi,  Fauna  peruana,  p.  70.     TN-pe.— 
Choeronycteris  rnextcana  Tschudi. 


*  Choeronycteris  mezicana  Tschudi. 

1844.    ChoeronycterU  mt^cica/ia  Tschudi,  Fauna  peruana,  p. 
72. 

1885.    Choeronycteris  inexicaud  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  605.     18S5. 
Type  locality.  —  Mexico. 

1  For  review  of  this  family  see  H.  Allen,  Trans.  Aiuer.  philos.  soc  n.  s..  xix,  pp.  237- 
266.    June,  18<J8. 
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'  Choeronycteris  minor  Petern. 

1S6S.    Choeronycteris   minor   Peters,  Monatsber.  k.    preuss. 

Akad.  Wissensch.  Berlin,  p.  3GG. 
1885.    Choeronycteris  minor  True,  Proc.  U.  S.  nat.  mu8.,#vii 

(1884),  p.  605.     1885. 
Type  locality.  —  Surinam. 


Genus  MONOPH7LLITS  Leach. ^ 

1S22.    Monophylhts  Leach,  Trans.  Linn,  soc,  xiii,  p.  75.     Type. 
—  J/onophyllas  redntdni  Leach. 


*  Monophyllns  redmani  Leach. 

1822.    Monophyllns  rtdnuini  Leach,  Trans.  Linn,  soc,  xiii,  p. 

7(>. 
1885.    Monophyllus  redimtni  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  605.     1885. 
Type  locality.  —  Jamaica. 

MonophylluB  portoricensis  Miller. 

1900.   Monophylhis  j^ortoricensis  Miller,    Proc.  Washington 

acad.  sci.,  ii,  p.  34.     March  80,  1900. 
Type  locality.  —  Cave  near  Bayamon,  Porto  Rico. 

Monophyllns  plethoddn  Miller. 

1900.    JfonophyllffS  jflethodon  Miller,  Proc.  Washington  acad. 

sci.,  II,  p.  35.     March  30,  1900. 
Type  locality.  —  St.  Michaels  Parish,  Barbadoes. 

Monophyllns  clinedaphns  Miller. 

1900.   Monophyllns   c/inedttphus   Miller,    Proc.    Washington 

acad.  sci.,  ii,  p.  30.     March  30,  1900. 
Type  locality.  —  Unknown. 

i  ReTiseU  by  Miller,  Proc.  Washington  acad.  sci.,  ii,  pp.  31-38.    March  30, 1900. 
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Genus  LEPTONTCTERIS  Flower  and  Lydekker. 

1891.  Leptonycteris  Flower  and  Lydekkeb,  Introdaction  to 
the  study  of  mammals,  p.  674.  Type.  —  Ischnoglossa  nivcUit 
Saussube. 


*  LeptonycteriB  nivalis  (Saussure). 

1860.  I[8chnoglo8sa\  nivalis  Saussure,  Revue  et  magasin  de 
zoologie,  2d  ser.,  xii,  p.  492.     November,  1860. 

1885.  Ischnoglossa  nivalis  True,  Proc.  U.  S.  nat,  mus.,  vn 
(1884),  p.  605.     1885. 

1900.  Leiytonycteris  nivalis  Miller,  Proc.  biol.  soc.  Washing- 
ton, XIII,  p.  126.     April  6,  1900. 

Type  locality.  —  Near  the  snow  line  on  Mount  Orizaba, 
Mexico. 


Genus  ANOITRA  Gray. 

1838.    Anoura  Gray,  Mag.  zool.  and  hot.,  ii,  p.  490.    December, 
1838.     Type. — Anoura  geoffroyi  Gray.  * 


*  Anoura  geoffroyi  Giay. 

1838.    Anoura  geojfroyi  Gray,  Mag.  zool.  and  bot.,  ii,  p.  490. 

December,  1838. 
1885.    Glossonycteris  lasiopyga  True,  Proc.  U.  S.  nat.  mus., 

VII  (1884),  p.  605.     1^85. 
1893.   Anura  geoffroyi  Thomas,  Proc.    zool.  soc.  LondoD,  p. 

335. 
Type  locality.  —  Brazil. 


Genus  LICHONYCTERIS  Thomas. 

1895.    Licho7iycteris  Thomas,  Ann.  and  mag.  nat.  hist.,  6th  ser., 
XVI,  p.  55.     July,  1895.     Type.  —  lAchonycteris  obsctirus  Thomas. 
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Lichonycteris  obscnnui  Thomas.  * 

1895.    Lichonycteris  obscurus  Thomas,  Ann.    and   mag.  nat. 
hist.,  6th  ser.,  xvi,  p.  56.     July,  1895. 
.  Type  locality.  —  Managua,  Nicaragua. 


Genus  PH7LLONYCTERIS  Gundlach. 

1?<61.    PhyUonycteris   (tuxdlac^h,   Monatsber.  k.  preuss.  Akad. 
Wissensch.   Berlin    (1S60),  p.  817.     Type. — Phyllonycteris  poeyi 

GUNDLACU. 


Phyllonycteris  bombifrons  Miller. 

1899.    Phyllonycteris    botnhifrons    Miller,    Proc.   biol.   soc. 

Washington,  xiii,  p.  36.     May  29,  1899. 
Type  locality.  —  Cave  near  Bayamon,  Porto  Rico. 

Phyllonycteris  planifrons  Miller. 

1899.    Phyllonycteris   planifrons    Miller,    Proc.    biol.    soc. 

Washington,  xiii,  p.  34.     May  29,  1899. 
Type  locality.  —  Nassau,  New  Providence,  Bahamas. 

*  Phyllonycteris  poejri  Gundlach. 

1861.    Ph\ifUo7iycteris']  poeyi  Gundlach,  Monatsber.  k.  preuss 

Akad.  Wissensch.  Berlin  (1860),  p.  817. 
1885.    PhyUo7iycteris  poeyi  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  604.     1885. 
Type  locality..  —  Cuba. 

*  Phyllonycteris  sesekomi  Gundlach. 

1861.   Phyllonycteris    sezekomi    Gundlach,    Monatsber.    k. 

preuss.  Akad.  Wissensch.  Berlin  (1860),  p.  818. 
1885.   Phyllonycteris  sezekorni  True,  Proc.  U.  S.  nat.  mus., 

vii  (1884),  p.  605.     1885. 
Type  locality.  —  Cuba. 
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Genus  REITHRON7CTERIS  Miller. 

189H.    Reithronycteris  Miller,  Proc.  acad,  nat.  sci.  Phila.,  p.  333. 
July  1*2,  1898.     Type.  — Reithronycteris  aphylla  Miller. 


Reithronycteris  aphylla  Miller. 

1898.    Reithronycteris  aphylln   Miller,  Proe.    acad.  nat.  soi. 

Phila.,  p.  334.     July  I'i,  1898. 
Type  locality.  —  Jamaica. 


Genus  BRACHTPHTLLA  Gray. 

1833.    Brnchyphylla   Gray',    Proc.    zool.    soc.    London,  p.   121 
Type. —  Brdchyphylla  camrnantra  Gray. 


*  Brach3rphylla  cavemarum  Gray. 

1833.  BrachyphyUa  carernnruni  Gray",  Proc.  zool.  soc.  Lon- 
don, ]).  123. 

ISS.').  BrachyphyUuni  airernarnni  True,  Proc.  L".  S.  nat. 
nius.,  VII  (1884),  p.  605.     18sr>. 

Type  lo(^vlity.  —  Island  of  St.  Vincent,  West  Indies. 


Subfamily  Stexodermatinae. 


(lenus  ARTIBEITS  Leach. 

1?<-J*J.   Artilhus  LEAni,  Trans.  Linn,  soc,  xiii,  p.  75.     Type.— 
ArtiJfcnttJaniaicen^^iii  Lka(  H  =  J^fsjftrfilioperspicillatuii  Linnaeus. 


Artibeus  corjri  J.  A.  Allen. 

1S90.    Artibeus   coryi  J.    A.    Allex,    Bull.  Amer.  miis.  nat. 

hist.,  III.  p.  173.     Xovember  14,  1890. 
Type  locality.  —  St.  Andrews  Island,  Caribbean  Sea. 
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*  ArtibeuB  intennediiiB  J.  A.  Allen. 

1885.    Artiheus perspiciUatvs  True,  Proc.  U.  S.  nat.  raus.,  vii 

(1884),  p.  605.     1885.     (Part.) 
1897.    Artiheus  intermedias  J.  A.  Allen,  Bull.  Amer.  miiB, 

nat.  hist.,  ix,  p.  33.     March  11,  1897. 
Type  locality.  —  San  Jos^,  Costa  Rica. 

▲rtibeuB  perspicillatas  (Linnaeus) . 

1758.    [  Vespertilio]  perspiciUatus  Linnaeus,  Syst.  nat.,  x  ed., 

1,  p.  31. 
1838.    Arctibeus  jyerapiciUattis  Gray,  Mag.  zool.  and  hot.,  ii, 

p.  487.     December,  1838. 
Type   locality.  —  Jamaica  (see   Allen   and   Chapman,  Bull. 

Amer.  mus.  nat.  hist.,  ix,  p.  3,  February  28,  1897). 


Genus  ITRODERMA  Peters. 

1865.  Urodemia  Peters,  Monatsber.  k.  preuss.  Akad.  Wis- 
sensch.  Berlin,  p.  588.  Type. —  Phyllostoma personatum  Pbtbbs 
(nee  Warner)  =  Uroderma  bilobatum  Peters. 

Recognized  as  a  genus  distinct  from  Artibeus  by  J.  A.  Allen, 
Bull.  Amer.  mus.  nat.  hist.,  xiii,  p.  89,  May  12,  1900. 


XJrodenna  planirostre  (Spix). 

1823.    Phyllostoma  plaiiirostre  Spix,  Simiar.  et  vespert.  Bra- 

sil.,  p.  66. 
Type   locality.  —  Suburbs  of  Bahia,  Brazil. 
This  species,  though  not  mentioned  by  True,  was  recorded  by 
Dobson  (Catal.  chiropt.  Brit,  mus.,  p.  517,  1878)  from  the  island  of 
Grenada,  West  Indies,  and  from  Acapulco,  State  Guerrero,  Mexico. 


Genus  DBRMANTJRA  Gervais. 

18')5.    Demianura  Gervais,  Exp^d.   du   Comte   de   Castelnau, 
zool.,  mamm.,  p.  36.     Type.  —  Dermanura  cinereum  Gervais. 
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Recognized  as  a  genus  distinct  from  Artibeus  by  Cope,  Amer. 
nat.,  XXIII,  p.  130,  February,  1889. 


*  Dennaniira  cinerenm  Gervais. 

1855.   Dermanura  cinereum  Geevais,  Exp^.  du  Comte  de 

Castelnau,  zool.,  mamm.,  p.  36. 
1885.   Artibeus  cinereus   True,   Proc.   U.   S.  nat.  mus.,  vn 

(1884),  p.  605.     1885. 
Type  locality.  —  Brazil. 

Dennaniira  eva  Cope. 

1889.   JDermnnura  eva  Cope,  Amer.  nat,,  xxiii,  p.  130.    Feb- 
ruary, 1889. 
Type  locality.  —  Island  of  St.  Martins,  West  Indies. 


Genus  VAMP7ROPS  Peters. 

1865.  Vampyrops  Peters,  Monatsber.  k.  preuss.  Akad.  Wis- 
sensch.  Berlin,  p.  356.  Included  PhyUostoma  lineatum  E. 
Geoffroy  and  Artibeus  vittatus  Peters. 


♦  VampyropB  lineatUB  (E.  Geoffroy). 

1810.   Phyllostoma  Ihieatwn  E.  Geoffroy,  Ann.  mus.  dliist 

nat.,  Paris,  p.  180. 
1866.    V\(tmpyrop8\  lineatus  Peters,  Monatsber.   k.  preuss. 

Akad.  Wissensch.  Berlin,  p.  392. 
1885.     Vampyrops  lineatus  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  605.     1885. 
Type  locality.  — Paraguay. 

*  Vampyrops  vittatus  (Peters). 

1859.    Artibeus  vittatus  Peters,  Monatsber.  k.  preuss.  Akad. 

Wissensch.  Berlin,  p.  225. 
1865.    V[ampyrops]  mttattis   Peters,   Monatsber.  k.  preuss. 

Akad.  Wissensch.  Berlin,  p.  356. 
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1885.    Vampyrops  vittcUus  True,  Proc.  XJ.  S.  nat.  mug.,  vn 

(1884),  p.  605.     1885. 
Ttpb  locality.  —  Puerto  Cabello,  Venezuela. 


Genus  STENODERBIA  £.  Geoffroy. 

1818.    Stenoderma  E.  Geoffroy,  Description  de  TEgypte,  maro- 
mifdres,  ii,  p.  114.     Type. —  Stenoderma  rufum  E.  Geoffroy. 


Subgenus  Stenoderma  E.  Geoffroy. 

Stenoderma  montserratense  Thomas. 

1894.    Stenoderma  montserratense  Thomas,   Proc.   zool.  soc. 

London,  p.  133. 
Type  locality.  —  Island  of  Montserrat,  West  Indies. 

Stenoderma  nichoUsi  Thomas. 

1891.    Stenoderma  nichoUsi  Thomas,  Ann.  and  mag.  nat.  hist., 

6th  ser.,  vii,  p.  529.     June,  1891. 
Type  locality.  —  Island  of  Dominica,  West  Indies. 


Subgenus  Peltorhinus  Peters. 

1876.   Peltorhinus  Peters,   Monatsber.   k.  preuss.  Akad.  Wis- 
sensch.  Berlin,  p.  483.     Type.  — Artibeus  achradophilus  Gosse. 


*  Stenoderma  achradophilnm  (Gosse) . 

1851.   Artibeus  achradophilus   Gosse,  A  naturalist's   sojourn 

in  Jamaica,  p.  271. 
1878.    Stenoderma    achradophilnm    Dobson,   Catal.   chiropt. 

Brit,  mus.,  p.  527. 
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1885.    Steuoderma   achradophilum  True,  Proc.   U.    S.  nat. 

mu8.,  VII  (1884),  p.  G06.     1885. 
Type  localitt.  —  Content,  Jamaica. 


Subgenus  Phyllops  Peters. 

1865.  Phyllops  Peters,  Monatsber.  k.  preuss.  Akad.  Wissensch. 
Berlin,  p.  356.  Type. — Phylloatoma  alhomaculntum  GL'Nr»LArH 
=  Arctiheus  falcaUis  Gray. 


*  Stenodarma  f alcatnm  (Gray) . 

1839.    Arctibeus  falcaUis  Gray,   Ann.    nat.    hist.,  iv,  p.  1. 

September,  1839. 
1878.    Steriodenna  falcatum  Dobson,  Catal.  chiropt.  Brit,  mus., 

p.  529. 
1885.    Stenoderma  falcatum  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  605.     1885. 
Type  locality.  —  Cuba. 


Genus  ECTOPH7LLA  H.  Allen. 

1892.   Ectophylla  H.  Allen,  Proc.  U.  S.  nat.  mus.,  xv,  p.  441. 
Type.  —  Ectophylla  alba  H.  Allen. 


Ectophylla  alba  H.  Allen. 

1892.    Ectophylla  alba  H.  Allen,  Proc.  U.  S.  nat.  mus.,  xv, 

p.  442.     October  26,  1892. 
Type  locality.  —  Believed  to  be  the  vicinity  of  the  Segovia 
River,  Eastern  Honduras. 


Genus  CHIRODERMA  Peters. 

1860.    Chirockrma   Peters,  Monatsber.  k.  preuss.  Akad.  Wis- 
sensch.  Berlin,  p.  747.     Type.  —  Chiroderma  villosum  Peters. 
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*  Chirodarma  salvini  Dobson. 

1878     Chiroderma  salvini  Dobson,  Catal.  chiropt.  Brit,  mus., 

p.  532. 
1885.    Chiroderrna  salvini  True,  Proc.  U.  S.  nat.  mus.,  vn 

(1884),  p.  605.     1885. 
Type  locality.  —  Costa  Rica. 


Genus  P7GK>DERMA  Peters. 

1865.    Pygoderrmi  Peters,   Monatsber.   k.  preuss.  Akad.  Wis- 
sensch.  Berlin,  p.  357.     Type. — Phyllostoma  hilahiaium  Wagner. 


*Pygod6rma  bilabiatnm  (Wagner). 

1843.   Phyllostoma  bilabiatum  Wagner,  Wiegmann*8  Arcli. 

f.  Naturg.,  IX,  bd.  i,  p.  366. 
1878.    Pygodernia   bilabiatum   Dobson,    Catal.  chiropt.  Brit. 

mus.,  p.  536. 
1885.  Pygodermu  bilahiattmi  True,   Proc.  U.  S.  nat.  mus., 

vn  (1884),  p.  605.     1885. 
Type  locality.  —  Ipaneroa,  Sao  Paulo,  Brazil. 


Genus  STURNIRA  Gray. 

1842.  Stumira  Gray,  Ann.  and  mag.  nat.  hist.,  x,  p.  257.  De- 
cember, 1842.  Type. — Stumira  spectrum  Gray  ^=i  PhyUostoma 
lilium  E.  Geoffroy. 


*Stnniira  lilium  (£.  GeofiEroy). 

1810.   Phyllostoma  lilium  E.  Geoffroy,  Ann.  mus.  d'hist.  nat., 
Paris,  XV,  p.  181. 
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1855.    Stumira  lilimn  Gervais,   Exp^d.   du  Comte  de   Cas- 

telnau,  zool.,  mamm.,  p.  89. 
1885.    Stumira  lilium  True,  Proc.  U.  S.  nat.  mug.,  vn  (1884), 

p.  605.     1885. 
Type  locality.  —  Paraguay. 


Qenus  CENTVRIO  Gray. 

1842.    CerUurio  Gray,   Ann.   and   mag.   nat.   hist.,    x,   p.  259. 
December,  1842.    Type. —  CerUurio  senex  Gray. 


*  Cantnrio  mcmnrtrli  H.  Allen. 

1861.    C[enturto]  mcmurtrti  H.  Allen,  Proc.  acad.  nat  sd. 

Phila.,  p.  360. 
1885.    Centurio  mcmurtrii  True,  Proc.  XJ.  S.  nat.  mus.,  vn 

(1884),  p.  605.     1885. 
Type  locality.  —  Mirador,  State  of  Vera  Cruz,  Mexico. 

Centurio  minor  Ward. 

1891.  Centurio  minor  Ward,  Amer.  nat.,  xxv,  p.  750.  Aug- 
ust, 1891. 

Type  locality.  —  Cerro  de  los  Pajaros,  Las  Vigas,  State  of 
Vera  Cruz,  Mexico. 

*  Centurio  senex  Gray. 

1842.    CerUurio  senex  Gray,  Ann.  and  mag.  nat.  hist^  x,  p. 

259.   December,  1842. 
1885.    Omturio  senex  True,  Proc.  U.  S.  nat.  mus.,  vu  (1884), 

p.  605.     1885. 
Type  locality. — Unknown. 
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Subfamily  Desmodontinab. 

GenoB  DESMODUS  Wied. 

1826.  Desmodus  Wied,  Beitrftge  zur  Naturgesch.  Brasilien,  ii,  p. 
*231.  Type. — Desmodua  ru/us  Wied  =  Phyllostoma  rotundum 
E.  Geoffrot. 


*  Dasmodns  rotnndns  (£.  Geofitroy) . 

1810.   PhyUostoma  rotundum  E.  Geoffroy,  Ann.  mus.  d'hist. 

nat.,  Paris,  xv,  p.  181. 
1885.    Desmodus  rufm  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  605.     1885. 
1900.   Desmodus  rotundus  Thomas,  Ann.  mus.  civ.  stor.  nat. 

Grenova,  2d  ser.,  xx,  p.  547. 
Type  locality.  —  Paraguay. 


Genus  DIPHTLLA  Spix. 

1823.  DiphyUa  Spix,  Simiar.  et  vespert.  Brasil.,  p.  68.  Type.  — 
DiphyUa  ecatidcUa  Spix. 

The  name  Haematonycteris  was  proposed  by  H.  Allen  (Proc. 
U.  S.  nat.  mus.,  xviii,  p.  777,  October  27,  1896)  for  the  DiphyUa 
of  Dobson  (Catal.  chiropt.  Brit,  mus.,  p.  550,  1878),  should  it 
prove  to  be  distinct  from  that  of  Spix. 


*  DiphyUa  acandata  Spix. 

1823.   DiphyUa  ecaudata  Spix,  Simiar.  et  vespert.  Brasil.,  p.  68. 
1885.   DiphyUa  ecaudata  True,   Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  605.     1885. 
Type  locality.  —  Brazil. 
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Order  PraMATES. 
Suborder  Anthbopoidea. 

FaroUy  HAPAZJDAB. 


Genus  MIDAS  £.  Geoffroy. 

1812.  Midas  E.  Gbopfboy,  Ann.  mus.  d*hist.  nat.,  Paris,  xii,  p. 
120.     Type. —  Simia  midas  Linnaeus. 


*  Midas  gaoffroyi  ( Pucheran) . 

1846.   Hapale  geoffroyi  Pucheran,  Rev.  zool.,  vm,  p.  836. 

September,  1845. 
1871.   Midas  geoffroii  Sclater,  Proc.  zool.  soc.  London,  p. 

478. 
1885.   Midas  geoffroyi  True,  Proc.  U.  S.  nat  mus.,  vn  (1884), 

p.  611.     1885. 
Type  locality.  —  Unknown. 


Family  CEBIDAE. 
Subfamily  Alouattinae. 

Genus  ALOXJATTA  Lac^pdde. 

1799.  Alouatta  Lacep^de,  Tableau  des  divisions,  sous-divisions, 
ordres  et  genres  des  mammifdres,  p.  4  (Published  as  supplement 
to  Discours  d'ouverture  et  de  cl6ture  du  cours  d'histoire  naturelle, 
et  tableaux  methodiques  des  mammiferes  et  des  oiseaux).  Type.— 
/Simla  belzebul  Linnaeus. 
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*  Alouatta  viUosa  (Gray). 

1845.   Mycetes  viUosusJOtRAVy  Ann.  and  mag.  nat.  hist.,  xvi,  p. 

220.  October,  1845. 
1885.   Mycetes  viUosus  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  611.     1885. 
1894.   AlouatUi  viUosa  Forbes,  A  hand-book  of  the  primates, 

I,  p.  199. 
Type  locality.  —  Brazil. 

*Aloaatta  palliata  (Gray). 

1848.   Mycetes  paUiattis  Gray,  Proc.  zool.  soc.  London,  p.  138. 
1863.   Alwitta  paUiata  Slack,   Proc.   acad.   nat.   sci.   Phila., 

(1862),  p.  519. 
1885.   Mycetes  jmlliatiis  True,   Proc.    U.   S.   nat.  mus.,   vu 

(1884),  p.  611.     1885. 
1897.   [Alouuta]  jxilliata  Trouessart,  Catal.  mamm.,  pt.  i, 

p.  84. 
Type  locality.  —  Caracas,  Venezuela. 


Subfamily  Nyctipithecinae. 

This  name  is  untenable  since  Nyctipithecus  has  been  replaced  by 
Aotus, 


Genus  SAIBflRI  Voigt. 

1831.  Saimiri  Voigt,  Cuvier*s  Thierreich,  i,  p.  95.  Type. — 
Simia  sciurea  Linnaeus. 

For  use  of  this  name  in  place  of  Chrysothrix  (Kaup,  Thierreich, 
I,  p.  50)  see  Palmer,  Proc.  biol.  soc.  Washington,  xi,  p.  174,  June 
9,|1897. 


*Saimirioar8tedii  (Reinhardt). 

1872.    Chrysothrix    oerstedii    Reinhardt,   Vidensk.   Middel- 
elser,  p.  157. 
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1885.    Chryaothrix  oerstedi  True,  Proc.  U.  S.  nat.  mas.,  vn 

(1884),  p.  611.     1885. 
Type  locality.  —  Cartago,  Costa  Rica. 


Genas  AOTUS  Humboldt. 

1811.  Aotus  Humboldt,  llecueil  d'obs.  de  zool.  et  d'anat.  comp., 
I,  p.  358.     Type.  —  Simia  trioirgata  Humboldt. 

For  use  of  this  name  in  place  of  Nyctipithecus  (Spix,  Simiar. 
et  vespert.  Brasil.,  p.  24,  1823)  see  Palmer,  Science,  n.  s.,  x,  p. 
493,  October  6,  1899. 


*  Aotns  mfipes  (Sdater). 

1872.   NyctipUhecuB  rufipea  Sclateb,  Proc.  zool.  soc.  London , 

p.  3. 
1885.   Nyctipithecus  rufipes  True,  Proc.  U.  S.  nat.  mus.,  vii 

(1884),  p.  611.     1885. 
Type  locality. —  San  Juan  del  Norte,  Nicaragua. 

*  Aotus  Tociferaiui  (Spix). 

1 823.   Nyctipithecus  vodferans  Spix,  Simiar.  et  vespert.  Brasil., 

p.  25. 
1885.   Nyctipithecus  vodferans  True,  Proc.  XJ.  S.  nat.  mus., 

vn  (1884),  p.  611.     1885. 
Type  locality.  —  Tabatinga,  Upper  Amazon,  Bradl. 


Subfamily  Cebinae. 


Genus  ATBLES  E.  Geoffrey. 

1806.  Atdes  E.  Geoffroy,  Ann.  mus.  d'hist.  nat.,  Paris,  vn,  p. 
262.     Type.  —  Simia  paniscus  Linnaeus. 
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*  Ateles  ater  F.  Cuvier. 

1823.   A[t€les]  ater  F.  Cuvier,  Hist.  nat.  mammifdres,  m,  livr. 

xxxix.     March,  1823. 
1886.   Ateies  ater  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884),  p. 

611.     1885. 
Type  locality. —  Cayenne,  French  Guiana. 

*  Ateles  geofiroyi  Kuhl. 

1820.   Ateles  geoffroy  (sic)  Kuhl,  Beitr%e  z.  Zoologie,  p.  26. 
1885.   Ateles  geoffroyi  True,  Proc.  U.  S.  nat.  mus.,  vii  (1884), 

p.  611.     1885. 
Type  locality.  —  Unknown. 

*  Ateles  mfiventris  Sclater. 

1872.   Ateles  rufiventris  Sclater,  Proc.  zool.  soc.  London,  p. 

688. 
1885.  Ateles  rufiventris  True,   Proc.   U.   S.   nat.  mus.,  vn 

(1884),  p.  611.     1885. 
Type  locality.  —  Rio  Atrato,  northern  Colombia. 

*  Ateles  TelleroBiis  Gray. 

1865.   Ateles  veUerosus  Gray,  Proc.  zool.  soc.  London,  p.  733. 
1885.   Ateles  velkrostis  True,  Proc.  IT.  S.  nat.  mus.,  vii  (1884), 

p.  611.     1885. 
Type  locality.  —  Supposed  to  be  somewhere  in  Brazil,  but 

this  is  clearly  an   error   (see   Alston,  Biol.  Centr.-Amer., 

mammals,  p.  10,  1879). 


Genus  CEBITS  Erxleben. 

1777.    Cebus  Erxleben,  Syst.  regni  anim.,  i,  p.  44.    Included 
Simta  capucina  Linnaeus  and  Simia  fatueUus  Linnaeus. 


*  Cebns  hjrpolenciis  (Humboldt) . 

1811.   Simia  hypoleuca  Humboldt,  Recueil  d'obs.  de  zool. 

et  d'anat.  comp.,  i,  p.  337. 
1861.    Cebus  hypoleucus  Sclater,  Nat.  hist,  rev.,  p.  509. 
1885.    Celms  hypoleucus  True,   Proc.   U.   S.  nat.  mus.,  vii 

(1884),  p.  611.     1885. 
Type  locality. —  Rio  Sinu,  Bolivar,  Colombia. 
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APPENDIX. 

The  following  names  have  been  applied  to  members  of  recently 
revised  genera  since  the  publication  of  Trae's  list,  but  are  now  re- 
garded as  untenable. 

CariacuB  claTatus  True.^ 

1888.    Cariacus  clavatns  True,  Proc.  IT.  S.  nat.  mus.,  xi,  p. 
417. 
Preoccupied    by    Cervm   cUivatm   Hamilton    Smith    (GriflSth's 
Cuvier,  Animal  kingdom,  v,  p.  315, 1827 )  and  replaced  by  OdocoUeui 
^n/«i  Merriam  (p.  17). 

Scinms  wagnari  Allen. 

1898.    Schirus  toagneri  Allen,  Bull.  Amer.  mus.  nat.  hist,  x, 

p.  453.     November  10,  1898. 

A  name  proposed  as  a  substitute  for  the  preoccupied  S,  albipes 

Wagner  and  aV.  varius  Wagner,  but  regarded  by  Nelson  (Proc. 

Washington  acad.  sci.,  i,  p.  46,  May  9,  1899)  as  a  synonym  of  S. 

poUopus  (p.  26). 

Scinms  poliopus  qaarcinus  Nelson. 

1898.    Sciurus  poliopus   querdnus   Nelson,   Proc.  biol.  soc. 
Washington,  xii,  p.  150.    June  30,  1898. 
Preoccupied  by  Sciurus  querdnus  Erxleben  (Syst.  regni  anim., 
I,  p.  432,  1777)  and  replaced  by  S.  poliopus  hernandezi  Nelson  (p. 
26). 

Scinms  fossor  anthonjri  Mearns. 

1 897.    Sciurus  fossor  anthonyx  Mearns,  Preliminary  diagnoses 
of  new  mammals  of  the  genera  Sciurus,  Castor,  Neotoma,  and 
Sigmodon,  from  the  Mexican  border  of  the  United  States, 
p.  1.     March  5,  1897.     (Reprint:   Proc.  U.  S.  nat.  mus.,  xx, 
p.  501.     January  19, 1898.) 
Type   locality.  —  Campbell's    Ranch,   Laguna,   San    Diego 
County,  California. 
Regarded  by  Nelson  (Proc.  Washington  acad.  sci.,  i,  p.  83,  May 
9,  1898)  as  identical  with  *S'.  griseus  (p.  30). 

1  This  luune  was  inadvertently  omitted  on  page  17,  where  it  pro]>erIy  belongs. 
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Sciums  aberti  concolor  True. 

1894.    Sciurns  aberti  concolor  True,  Diaernoses  of  new  North 
American  mammals,  p.  1.     April  26, 1894.     (Reprint:  Proc. 
U.  S.  nat.  mus.,  xvii,  p.  241.     November  16,  1894.) 
Preoccupied  by  Sciurus  concolor  Blyth  (Journ.  Asiat.  soc.  Ben- 
gal, XXIV,  p.  474,  1855)  and  replaced  by  8.  aberti  ferreus  True 
(p.  31). 

Sciums  hndsonicns  orariuB  Bangs. 

1897.  Sciums  hudsonicus   orarius    Bangs,   Proc.    biol.   soc. 
Washington,  xi,  p.  281.     December  30,  1897. 

Type  locality.  —  Philo,  Mendocino  County,  California. 
Regarded  by  Allen  (Bull.  Amer.  mus.  nat.  hist.,  x,  p.  276,  July 
22, 1898)  as  identical  with  S,  douglasii  moUipilosus  (p.  34) . 

Scinnui  nigar  melanonotus  Thomas. 

1890.    Sciurus  niger  melanonotus   Thomas,   Proc.  zool.  soc. 

London,  p.  73. 
Type  locality.  —  Las  Vigas,  State  of  Vera  Cruz,  Mexico. 
Regarded  by  Nelson  (Proc.  Washington  acad.  sci.,  i,  p.  88,  May 
9, 1899)  as  identical  with  ^S'.  oculatus  (p.  85). 

Scinnis  alstoni  Allen. 

1889.    Sciurus  cUstoni  Allen,  Bull.  Amer.  mus.  nat.  hist.,  ii, 
p.  167.     October  21,  1889. 
Preoccupied  by  Sciurus  alstoni  A:^i>^b,^o^  (Zool.  results  Yunnan 
Exp.,  T,  p.  252, 1878)  and  replaced  by  S,  nayaritensis  Allen  (p.  35). 

Reithrodontomys  aztecus  Allen. 

1898.  Reithrodontomys  aztecus  Allen,  Bull.  Amer.  mus.  nat. 
hist.,  V,  p.  79.     April  28,  1893. 

Type  locality.  —  La  Plata,  San  Juan  County,  New  Mexico. 
Regarded  by  Allen  (Bull.  Amer.  mus.  nat.  hist.,  vii,  p.  125,  May 
21, 1895)  as  identical  with  B,  megalotis  (p.  98). 

Phanacomys  tmai  Allen. 

1894.   Phenacomys  truei  Allen,  Bull.  Amer.  mus.  nat.  hist., 

VI,  p.  831.     November  7,  1894. 
Type     locality.  —  Black    Hills,    now    Laramie    Mountains, 

Wyoming. 
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Regarded  by  Miller  (Proc.  biol.  soc.  Washington,  xi,  p.  80,  April 
21,  1897)  as  identical  with  P.  orophilus  (p.  111). 

Phanacomys  oramontis  Rhoads. 

1895.   Plienaconiys  oramontis  Rhoads,  Amer.  nat.,  xxix,  p. 

941.     October,  1895. 
Type   locality.  —  Mount    Baker   Range,   British   Columbia, 
Canada.     Altitude,  6000  feet. 
Regarded  by  Miller  (  Proc.  biol.  soc.  Washington,  xi,  p.  80,  April 
21,  1897)  as  identical  with  P.  orophihis  (p.  111). 

Phenacomys  ongaTa  Merriam. 

1889.    Phenacomys  ungava  Mbrriam,  North  Amer.  fauna,  no. 

2,  p.  35.     October  30,  1889. 
Type  locality.  —  Grodbout,  Quebec,  Canada. 
Regarded  by  Miller  (Proc.  biol.  soc.  Washington,  xi,  p.  80,  April 
21,  1897)  as  identical  with  P.  celatus  (p.  112). 

Erotomys  fnscodorsalis  Allen. 

1894.   Evotomys  fuscodorsalis  Allen,  Bull.  Amer.  mus.  nat 

hist.,  VI,  p.  103.     April  14,  1894. 
Type  locality.  —  Trousers  Lake,  New  Brunswick,  Canada. 
Regarded  by  Bailey  (Proc.  biol.  soc.  Washington,  xi,  p.  122,  May 
13,  1897)  as  a  color  phase  of  E.  gapperi  (p.  113). 

ETOtomys  pygmaeus  Rhoads. 

1894.   Evotomys   pygmaeus    Rhoads,    Proc.   acad.   nat.  scL 

Phila.,  p.  284.     October  23,  1894. 
Type   locality.  —  Mouth    of    the    Nisqually  River,  Pierce 
County,  Washington. 
Regarded  by  Bailey  (Proc.  biol.  soc.  Washington,  xi,  p.  122,  May 
13,  1897),  as  identical  with  E.  occidejitalis  (p.  115). 


Subgenus   Tetrameeodon   Rhoads. 

1894.  Tetramerodon  Rhoads,  Proc.  acad.  nat.  sci.  Phila,  p. 
282.     October  23,  1894.     Type.  — Arvicola  tetramems  Rhoads. 

Regarded  by  Miller  (North  Amer.  fauna,  np.  12,  pp.  18-19,62, 
July  23,  1893)  as  identical  with  the  subgenus  Microtus  (p.  116). 
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Arvicola  insperatus  Allen. 

1894.   Arvicola  insperatua  Allen,  Bull.  Amer.  mus.  nat.  hist., 

VI,  p.  347.     December  7,  1894. 
Type  locality.  —  Custer,  Black  Hills,  Custer  County,  South 
Dakota. 
Regarded  bj  Bailey  (North  Amer.  fauna,  no.  17,  p.  20,  June  6, 
1900)  as  identical  with  MtcroUis  pennsylvanicua  modestus  (p.  117). 

Arvicola  microcephalns  Rhoads. 

1894.    Arvicola  (Mj/nomes)  microcephalu^  Rhoads,  Proc.acad. 

nat.  sci.  Phila.,  p.  286.     October  23,  1894. 
Type  locality.  —  Lac  la  Hache,  British  Columbia,  Canada. 
Regarded  by  Bailey  (Xorth  Amer.  fauna,  no.  17,  p.  22,  June  6, 
1900)  as  identical  with  Microtns  drummondii  (p.  117). 

Microtns  stonei  Allen. 

1899.   Microtus  stofiei  Allen,  Bull.  Amer.  mus.  nat.  hist.,  xii, 

p.  5,  March  4,  1899. 
Type  locality.  —  Liard  River,  British  Columbia,  Canada. 
Regarded  by  Bailey  (North  Amer.  fauna,  no.  17,  p.  22,  June  6, 
1900)  as  identical  with  M.  drummondii  (p.  117). 

Microtus  insnlaris  Bailey. 

1898.  Microtus  insularis  Bailey,  Proc.  biol.  soc.  Washington, 
XII,  p.  86.     April  30,  1898. 

Preoccupied  by  JLemmus  instdaris  Nilsson  (Ofver.  k.  vet.  akad. 
forh.,  Stockholm,  i,  p.  33, 1844)  and  replaced  by  Microtis  neso- 
phUus  Bailey  (p.  118). 

Microtns  Tellerosiis  Allen. 

1899.  Microtus  veUerosus  Allen,  Bull.  Amer.  mus.  nat.  hist., 
xn,  p.  7.      March  4,  1899. 

Type  locauty.  —  Liard  River,  British  Columbia,  Canada. 
Regarded  by  Bailey  (North  Amer.  fauna,  no.  17,  p.  48,  June  6, 
1900)  as  identical  with  M,  m<yrdax  (p.  122). 

Microtns  cantns  Allen. 

1899.    Microtus   caiUus   Allen,    Bull.  Amer.  mus.  nat.  hist., 

XII,  p.  7.     March  4,  1899. 
Type  locality.  —  Hells  Gate,  Liard  River,  British  Columbia, 
Canada, 
liegarded  by  Bailey  (North  Amer.  fauna,  no.  17,  p.  48,  June  6, 
1900)  as  identical  with  M,  mordux  (p.  122). 


Digitized  by  VjOOQIC 


304    PROCEEDINGS:   BOSTON  SOCIETY  NATURAL   HISTORY 

Genns  AITIiACOMTS  Rhoads. 

1894.  Atdacomya  Rhoads,  Amer.  nat.,  xxviii,  p.  182.  February, 
1894.     Type.  —  Aulacomys  arvicoloides  Rhoads. 

Regarded  by  Miller  (North  Amer.  fauna,  no.  12,  pp.  18,  66,  July 
23, 1896)  as  identical  with  the  subgenus  Arvicola  (p.  124). 


Microtus  principalis  Rhoads. 

1895.    Microtuis  prhicipalis  Rhoads,  Amer.  nat.,  xxix,  p.  940. 

October,  1895. 
Type   locality.  —  Mount    Baker   Range,   British    Columbia, 
Canada.     Altitude,  6000  feet. 
Regarded  by  Bailey  (North  Araer.  fauna,  no.  17,  p.  62,  June  6, 
1900)   as  identical  with  Microtus  richardsofii  arvicoloides  (p.  125). 

Microtus  ptuniluB  Elliot. 

1899.   Microtus  {Lagurus)  pumilus  Elliot,  Field  Columbian 

raus.,  publication  30,  zool.  ser.,  i,  p.  226.     February  1,  1899. 

Type   locality.  —  Happy  Lake,  Olympic  Mountains,  Clallam 

County,  Washington.     Altitude,  about  5000  feet. 

Regarded  by  Bailey  (North  Amer.  fauna,  no.  17,  p.  68,  June  6, 

1900)  as  an  immature  Phermcomys, 

MicrotuB  moroBUB  Elliot. 

1899.   Microtus  morosiis  Elliot,  Field  Columbian  mus.,  publi- 
cation 30,  zool.  ser.,  i,  p.  227.     February  1,  1899. 
Type    locality.  —  Boulder  Lake,  Olympic  Mountains,  Gallam 
County,  Washington.     Altitude,  about  5000  feet. 
Regarded  by  Bailey  (North  Amer.  fauna,  no.  17,  p.  70,  June  6, 
1900)  as  identical  with  M.  oregoni  (p.  127). 

SjrnaptomyB  Btonei  Rhoads. 

1893.    Synaptomys  stonei  Rhoads,  Amer.  nat.,  xxvii,  p.  53. 

January,  1893. 
Type  locality. —  Mays  Landing,  Atlantic  County,  New  Jersey. 
Regarded   by  Merriam  (Proc.  biol.  soc.  Washington,  x,  p.  oi^, 
March  19,  1896)  as  identical  with  S,  cooperi  (p.  132). 

OeomyB  nalBoni  Merriam. 

1892.    Geomys  nelsoni  Merriam,  Proc.  biol.  soc.  Washington, 
VII,  p.  164.     September  29,  1892. 
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Type  localitit.  —  North  slope  of  Sierra  Nevada  of  Colima, 
State  of  Jalisco,  Mexico.     Altitude,  6500  feet. 
Regarded  by  Merriam   (North  Amer.  fauna,  no.  8,  p.  147,  Janu- 
ary 31,  1895)  as  identical  with  Pappogeomys  buUeri  (p.  138). 

PerognathuB  copei  Rboads. 

1893.   Perogmithus  copei  Rhoads,  Proc.  acad.  nat.  sci.  Phila., 

p.  404.    January  30,  1894. 
Type  locality.  —  Near  Mobeetie,  Wheeler  County,  Texas. 
Regarded  by  Osgood  (North  Amer.  fauna,  no.  18,  p.  20,  Septem- 
ber 20,  1900)  as  identical  with  P.flm^escens  (p.  156). 

Perognathus  maamsi  Allen. 

1896.   Perognathus  meamsi  Allen,   Bull.    Amer.   mus.  nat. 

hist.,  VIII,  p.  237.     November  21,  1896. 
Type  locality.  — Watson's  Ranch,  15  miles  southwest  of  San 
Antonio,  Bexar  County,  Texas. 
Regarded  by  Osgood  (North  Amer.  fauna,  no.  18,  p.  21,  Septem- 
ber 20,  1900)  as  identical  with  P.  merriami  (p.  156). 

Perognathna  inomatua  Merriam. 

1889.   Perognathus  inornatus  Merriam,  North  Amer.  fauna, 

no.  1,  p.  15.     October  25,  1889. 
Type  locality.  —  Fresno,  Fresno  County,  California. 
Regarded  by  Osgood  (North  Amer.  fauna,  no.  18,  p.  33,  Septem- 
ber 20,  1900)  as  identical  with  P,  longtmemhris  (p.  158). 

Perognathna  olivacena  amoenna  Merriam. 

1889.    Perogn/ithus  olivaceus  amoenus  Merriam,  North  Amer. 

fauna,  no.  1,  p.  16.     October  25,  1889. 
Type  locality.  — Nephi,  Juab  County,  Utah. 
Regarded  by  Osgood  (North  Amer.  fauna,  no.  18,  p.  37,  Septem- 
ber 20,  1900)  as  identical  with  P,  jmrvus  oliva<;eus  (p.  159). 

Perognathna  paradoxna  apilotna  Merriam. 

1889.    Perognathus  paradoxus  spilotus  Merriam,  North  Amer. 

fauna,  no.  1,  p.  25.     October  25,  1889. 
Type  locality.  —  Gainesville,  Cook  County,  Texas. 
Regarded  by  Osgood  (North  Amer.  fauna,  no.  18,  p.  42,  Septem- 
ber 20,  1900)  as  identical  with  P.  hispidus  (p.  160). 


Digitized  by  VjOOQIC 


306    PROCEEDINGS :   BOSTON   SOCIETY  NATURAL  HISTORY. 

Perognathns  latiroetris  Rhoads. 

1894.   Perognathus  kuiroatris  Rhoads,  Amer.  nat.,  xxvra,p. 

186.    February,  1894. 
Type  locality.  —  "  Rocky  Mountains." 
Regarded  by  Osgood  (North  Amer.  fauna,  no.  18,  p.  44,  Septem- 
ber|20, 1900)  as  identical  with  P.  hispidtis  paradoxus  (p.  160). 

Perognathiui  conditi  Allen. 

1894.   Perognathus  conditi  Allbn,   Bull.   Amer.   mus.    nat. 

hbt.,  VI,  p.  318.    November  7,  1894. 
Typk   locality.  —  San   Bernardino  Ranch,  Cochise  County, 
Arizona. 
Regarded  by  Osgood  (North  Amer.  fauna,  no.  18,  p.  44,  Septem- 
ber 20,  1900)  as  identical  with  P.  hispidus  paradoxus  (p.  160). 

Perognathus  obscnnui  Merriam. 

1889.   Perognathus  obscurus  Mebbiah,  Nortli  Amer.  fauna, 

no.  1,  p.  20.     October  25, 1889. 
Typb  locality.  —  Camp  Apache,  Grant  County,  New  Mexico. 
Regarded  by  Osgood  (North  Amer.  fauna,  uo.  18,  p.  52,  Septem- 
ber 20,  1900)  as  identical  with  P.  intermedius  (p.  162). 

Perognathtu  armatiiB  Merriam. 

1889.   Perognathtcs  armatus  Msbriam,   North  Amer.   faoni, 

no.  1,  p.  27.     October  25,  1889. 
Typb  locality.  —  Mount  Diablo,  central  California. 
Regarded  by  Osgood  (North  Amer.  fauna,  no.  18,  p.  58,  Septem- 
berJ20, 1900)  as  identical  with  P.  califomicus  (p.  163). 

Zapus  hudBonins  hardyi  Batchelder. 

1899.   Zapus  hudsonius    hardyi    Batchelder,    Proc.    New 

England  zool.  club,  i,  p.  5. 
Type   locality. —  Mount  Desert   Island,   Hancock  County, 
Maine. 
Regarded  by  Preble  (North  Amer.  fauna,  no.  15,  pp.  10,  15, 
August  8,  1899)  as  identical  with  Z.  hudsonius  (p.  166). 

Zapus  imperator  Elliot. 

1899.    Zapus  imperator  Elliot,  Field  Columbian  mus.,  publi- 
cation 30,  zool.  ser.,  i,  p.  228.    February  1,  1899. 
Type  locality. — Sieg's  Ranch,  Elwah  River,  Clallam  County, 
Washington. 
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Regarded  by  Preble  (North  Amer.  fauna,  no.  15,  p.  26,  Augost 
8, 1899)  aa  identical  with  Z.  trinotatus  (p.  167). 

Soraz  idahoansifl  Merriam. 

1891.    Sorex  idalioeTma  Mebbiam,  North  Amer.  fauna,  no.  6, 

p.  32.     July  30,  1891. 
Type  locality.  —  Timber  Creek,  Salmon  River  Mountuns, 
Idaho. 
Regarded  by  Merriam  (North  Amer.  fauna,  no.  8,  p.  60,  Decem- 
ber 31, 1895)  as  identical  with  S.  peraonatua  (p.  235). 

Sorex  ▼agrami  similiB  Merriam. 

1891.    Sorex  vagrans  similis  Mbbbiam,  North  Amer.  fauna, 
no.  5,  p.  34.    July  30,  1891. 
Preoccupied  by  Sorex  similis  Hensel   (Zeitschr.  der  deutsch. 
geolog.  Gresellsch.,  vii,  p.  459,  1855)  and  replaced  by  S.  obscwrus 
Mebbiak  (p.  238). 

Sorex  saiuunirei  caudatiiB  Merriam. 

1895.  Sorex  saussurei  caudatus  Mebbiam,  North  Amer.  fauna, 
no.  10,  p.  84.     December  31,  1895. 

Preoccupied  by  Sorex  caudatus  Hobsfield  (Cat.  mamm.  mug. 
East-India  Company,  p.  135,  1851,  ex  Hodgson,  Ann.  and  mag.  nat. 
hist.,  2d  ser.,  ui,  p.  203,  March,  1849,  nonien  nudum)  and  replaced 
by  S.  saussurei  mutabilis  Mebbiam  (p.  241). 

Scapaniifl  dilatns  True. 

1894.    Scapanus  dilatus    Tbue,    Diagnoses    of    new    North 
American  mammals,  p.  2.    April  26,  1894.    (Reprint:   Proc. 
U.  S.  nat.  mus.,  xvn,  p.  242.     November  15,  1894.) 
Type  locality.  —  Fort  E[lamath,  Klamath  County,  Oregon. 
Regarded  by  True  (Proc.  IT.  S.  nat.  mus.,  xix,  p.  52,  December 
12,  1896)  as  identical  with  S.  calif omicus  (p.  251). 

Vaspertilio  incautns  J.  A.  Allen. 

1896.  Vespertilio  incautus  J.  A.  Allen,  Bull.  Amer.  mus.  nat. 
hist.,  vm,  p.  239.    November  21,  1896. 

Type  locality.  —  San  Antonio,  Bexar  County,  Texas. 
R^arded  by  Miller  (North  Amer.  fauna,  no.  13,  p.  56,  October 
16,  1897)  as  identical  with  Myotis  vdifer  (p.  255). 
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Vespertilio  Incifngns  anstroripariiifl  Rhoads. 

1897.     Vespertilio   lucifugus    austroriparius    Rhoads,    Proc. 

acad.  nat.  sci.  Phila.,  p.  227.     May  22,  1897. 
Type  locality.  —  Tarpon  Springs,  Hillsboro  County,  Florida. 
Regarded  by  Miller  (North  Amer.  faana,  no.  13,  p.  60,  October 
16,  1897)  as  identical  with  Myotis  lucifugus  (p.  255). 

Vespertilio  melanorhinns  Merriam. 

1890.    Vespertilio  melanorhinus  Merriam,  North  Amer.  fauna, 

no.  3,  p.  46.     September  11,  1890. 
Type  locality.  —  Little  Spring,  north  base  of  San  Francisco 
Mountain,  Coconino  County,  Arizona. 
Regarded  by  Miller  (North  Amer.  fauna,  no.  13,  p.  69,  October 
16,  1897)  as  identical  with  Myotis  califomicu^  (p.  256). 

Vespertilio  nitidns  henshawii  H.  Allen. 

1894.    VlesperHlio]  nitidus  henshmoii  H.  Allen,  Monogr.  bats 

North  Amer.,  p.  103.     (1893)  March  14,  1894. 
Type   locality.  —  Near  Wingate,    Bernalillo   County,   Ne?r 
Mexico. 
Regarded  by  Miller  (North  Amer.  fauna,  no.  13,  p.  69,  October 
16,  1897)  as  identical  with  Myotis  califomicus  (p.  256). 

Vespertilio  grjrphns  septentrionalis  Trouessart. 

1897.    [  Vespertilio  gryphus'\  septen trionalis  Troue ssabt,  Catal. 

mamm.,  pt.  i,  p.  131. 
Type  locality. — Eastern  United  States;  name  based  on  the 
"  northern  form  of  Vespertilio  gryphus  "  of  H.  Allen,  Monogr. 
bats  North  Amer.,  p.  80,  (1893)  March  14,  1894. 
Regarded  by  Miller  (North  Amer.  fauna,  no.  13,  p.  75,  October 
16,  1897)  as  identical  with  Myotis  subulatus  (p.  257). 

Vespertilio  chrjsonotus  J.  A.  Allen. 

1896.    Vespertilio  chrysotwtus  J.  A.  Allen,  Bull.  Amer.  mas. 

nat.  hist.,  viii,  p.  240.     November  21,  1896. 
Type  locality.  —  Kinney  Ranch,  Sweetwater  County,  Wyo- 
ming. 
Regarded  by  Miller  (North  Amer.  fauna,  no.  13,  p.  77,  October 
16,  1897)  as  identical  with  Myotis  evotis  (p.  258). 


Digitized  by  VjOOQIC 


MELLKR  AND  REHN:  NORTH  AMERICAN  MAMMALS.      309 

Vaspemgo  merriami  Dobson. 

1886.    Vesperugo  merriami  Dobson,  Ann.  and  mag.  nat.  hist., 

5th  ser.,  xvni,  p.  124.     August,  1886. 
Type  locality.  —  Supposed  to  have  been  Locust  Grove,  Lewis 
County,  New  York,  but  in  fact  Red  Bluff,  Tehama  County, 
California. 
Regarded  by  True,  (Proc.  IT.  S.  nat.  mus.,  x,  p.  515,  August  6, 
1888)  and  Miller   (North  Amer.  fauna,  no.  13,  p.  31,  October  16, 
1897)  as  identical  with  Pipistrellus  hesperus  (p.  259). 


ERRATA. 

Page      6,  line  7  from  bottom,  for  "  Cat.  mus.  p.  42  **  read  Catal. 
des  mamm.  du  mus.  national  d'hist.  nat.,  p.  142. 
*^       14,  between  lines  6  and  7  from  bottom,  insert: 

1895.  Dorcelaphus  oirginianus  mxicrourus  Allkn,  Bull.  Amer. 
mus.  nat.  hist.,  vii,  p.  263.    August  21, 1895. 

"       16,  line  11  from  bottom,  for  "  1828  "  read  1829. 
"       16,  between  lines  5  and  6  from  bottom,  insert : 

1894.    Cariacus  virginianus  mexicaniis   Rhoads,  Amer.  nat., 
xxvni,  p.  525.     June,  1894. 

"       18,  Une  11  from  bottom,  for  ^^rooseoeldti^^  read  rooaevelti, 
"       18,  line  16  from   bottom,  for  "(Smith)"   read   (Hamilton 

Smith). 
"       20,  between  lines  7  and  8  from  top,  insert : 

1896.  Rangifer  groenlaiidicus  Allex,  Bull.  Amer.  mus.  nat. 
hist.,  vm,  p.  234.     November  21,  1896. 

"       25,  line  10  from  top,  for  "mammiferes"  read  raammifdres. 

"       36,  line  10  from  top,  for  "  Yavapi  "  read  Yavapai. 

"       52,  line  19  from  top,  for  '^  Speryjiophilus^^  read   S[j)erm(h 

philus], 
"       52,  line  21   from  top,  for  "  S[permophilu8]"  read  Spemio- 

phUns. 
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Page  56,  after  last  line,  insert : 

1833.    Spermoph%lu8  macrourus    Bennett,    Proc.   zool.   soc 
London,  i,  p.  41. 

1889.  Spermophilus    grammurus    macrourus    Allen,    Bull. 
Amer.  mus.  nat.  hist.,  ii,  p.  170.     October  21, 1889. 

"        72,  line  4  from  top,  omit  comma  after  word  Mountains. 
"       93,  line  22  from  bottom,  for  "  Oryxomys  "  read  Oryzomys, 
^^       94,  between  lines  8  and  9  from  top,  insert : 

1891.    Oryzomys  pcduatris  Allen,  Bull.  Amer.  mus.  nat.  hist, 
in,  p.  215.    April  17,  1891. 

94,  line  2  from  bottom,  for  "177"  read  178. 

96,  line  13  from  top,  for  "  Popocatapetl "  read  Popocatepetl. 

100,  line  3  from  top,  for  "  Card."  read  Carol. 

104,  lines  10  and  15  from  bottom,  for  "30  "  read  27. 

117,  line  6  from  bottom,  for  "iVy/M>me«"  read  Mynomes, 

166,  lines  8  and  9  from  top,  for  "Bull.  IT.  S.  geol.  surv.  terr., 

2d  ser.,  i,"  read  Bull.  IT.  S.  geol.  and  geogr.  surv.  terr.,  l 
173,  line  3  from  top,  for  "i "  read  iil 
221,  line  18  from  top,  for  "Skizziete"  read  Skizzirte. 
227,  lines  7  and  8  from  bottom,  for  "Prodr.  meth.  mamm." 

read  Prodr.  syst.  mamm.  et  avium. 
243,  between  lines  4  and  5  from  top,  insert : 

1890.  Sorex  palustris   Dobson,  Monogr.  insectivora,  pt.  in, 
fasc.  I,  pi.  xxiii,  fig.  18. 

272,  line  5  from  bottom,  for  "1840"  read  1839. 
283,  line  9  from  top,  insert  parenthesis  after  1838. 
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INDEX. 


Page  references  of  minor  importance  in  italics. 


abbreyiatus  (Micro tus),  121. 

aberti  (Sciurus),  31. 

abietorum  (Napaeozapus),  169. 

abietorum  (Peromyscus),  71. 

abietorum  (Vulpes),  205. 

abietorum  (Zap us),  169. 

abrasus  (Dysopes),  271. 

abra.sus  (Molossus),  271. 

abrasus  (Promops),  271. 

Abromys  lordi,  159. 

Abrothrix,  100. 

acadicus  (Microtus),  117. 

acapulcenBLs  (Cervus),  14. 

acapulcensis  (Odocoileus),  14. 

achradophilum  (Stenoderma),291,  S92, 

acbradophilus  (Artibeus),  291. 

actuosa  (Mustela),  226. 

acuchy  (Dasyprocta),  174. 

Adelonycteris  gaumeri,  261. 

adolphei  (Macroxus),  28. 

adolphei  (Sciurus),  28. 

adspersus  (Ueteromys),  164. 

aedium  (Plagiodontia).  172. 

aegyptiacus  (Nyctinomus),  271. 

aequitorialis  (Putorius),  226. 

aereus  (Scalops),  250. 

aestuans  (Sciurus),  37. 

affinis  (Eutamias),  44. 

affinis  (Hesperomys),  68. 

affinis  (Mustela),  226. 

affinis  (Neotolna),  104. 

affinis  (Peromyscus),  68. 

affinis  (Putorius),  226. 

affinis  (Tamias),44. 

affinis  (Vesperimus),  68. 

agilis  (Dipodomys),  153. 

agilis  (Perodipus),  153. 

Agouti,  175. 

paca, 175. 
aguti  (Dasyprocta),  174. 
akeleyi  (Peromyscus),  68. 
Akodon,  100. 

boliviense,  100. 

caliginosus,  100. 

teguina,  100. 
alacer  (Lepus),  185. 
alascana  (Callotaria),  192. 
alascanuB  (Callorhinus),  192. 


alascensis  (Dicrostonyx),  185. 
alascensis  (Evotomys),  113. 
alascensis  (I^mmus),  134. 
alascensis  (Myotis),  256. 
alascensis  (Putorius),  222. 
alascensis  (Sorex),  239. 
alascensis  (Ursus),  233. 
alascensis  (Vulpes),  205. 
alascensis  (Zapus),  166. 
alaskanus  (Sorex),  243. 
alba  (Ectophylla),  292. 
albescens  (Vespertilio),  265. 
albibarbis  (Neosorex),  243. 
albibarbis  (Sorex),  243. 
albigula  (Neotoma),  105. 
aJbigularis  (Eptesicus),  261. 
albigul^ris  (Vespertilio),  261. 
albigularis  (Vesperus),  261. 
albinasus  (Pappogeomys),  138. 
albipes  (Sciurus),  300. 
albirostre  (Tayassu),  13. 
albirostris  (Sus),  12,  13. 
albirostris  (Tayassu),  13. 
albi venter  (Sorex),  244. 
albolimbatus  (Heteromys),  164. 
albolimbatus  (Sciurus),  34. 
albomaculatum  (Pbyllostoma),  292. 
albus  (Canis),  207. 
albus  (Diclidurus),  269. 
Alee,  18. 
Alces,  18. 

americanus,  18,  19. 

gigas,  19. 

machlis,  19. 
alexaudrinus  (Mus),  65. 
alfari  (Sciurus),  38. 
alfari  (Sigmodontomys),  95. 
alfaroi  (Hesperomys),  92. 
alfaroi  (Oryzomys),  92. 
allamandi  (Galictis),  S18,  219. 
alleni  (Heteromys),  1<)4. 
alleni  (Hodomys),  111. 
alleni  (Lepus),  ISO,  181. 
alleni  (Microtus),  130. 
alleni  (Neofiber),  130. 
alleni  (Neotoma),  111. 
alleni  (Putorius),  224. 
alleni  (Rhogeessa),  265. 
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alleni  (Sciurus),  35. 
alleni  (Spermophilus),  50. 
alleni  (Zapus),  108. 
Alouatta,  290. 

palliata,  297. 

villoaa,  297. 
Alouattinae,  290. 
alpinus  (Eutamias),  40. 
alpluus  (Ochotona),  175. 
alpinus  (Pteromys),  00. 
alpinus  (Scapanus),  251. 
alpinus  (Sciuropterus),  00. 
alpinus  (Tamias),  40. 
alpinus  (Thomomys),  143. 
alatoni  (Caluromys),  6. 
alatom  (Neotomodon),  110. 
alstoui  (Sciurus),  301. 
alticola  (Blarina),  248. 
alticola  (Microtus),  123. 
alticola  (Perognathus),  159. 
alticola  (Thomomys),  140. 
alticolus  (Arvicola),  123. 
alticolus  (Microtus),  123. 
alticolus  (Perognathus),  159. 
alticolus  (Thomomys),  140. 
altivallis  (Thomomys),  143. 
Aluatta  palliata,  297. 
ambarvalis  (Spilogale),  215. 
ambigua  (Spilogale),  215. 
ambi^uus  (Dipodomys),  149. 
americana  (Antilocapra),  20. 
americana  (Antilope),  20. 
americana  (Mustela),  220. 
americana  (Taxidea),  217. 
americanus  (Alces),  18,  19. 
americanus  (Bison),  21. 
americanus  (Cervus),  13. 
americanus  (Dipus),  100. 
americanus  (Lepus),  177. 
americanus  (Mustela),  220. 
americanus  (Noctilio),  209. 
americanus  (Odocoileus),  14. 
americanus  (Ursus),  233,  234- 
americanus  (Vesperimus),  70. 
americanus  (Zapus),  100. 
Ammospermophilus,  40. 
amoenus  (Eutamias),  40. 
amoenus  (Perognathus),  305. 
amoenus  (Sorex),  237. 
amoenus  (Tamiaj^),  40. 
amphibius  (Arvicola),  124. 
Amphisorex  lesueurii,  235. 
amplus  (Perognathus),  158. 
anastasae  (Peromyscus),  08. 
anastasae  (Scalops),  250. 
angularis  (Thomomys),  143. 
angulatum  (Taya.s8u),  12. 
angulatus  (Dicotyles),  12. 
angulatus  (Tayassu),  12. 


angusticeps  (Microtus),  122. 
angusticeps  (Neotoma),  105. 
angustirostris  (Macrorhinus),  196. 
angustirostris  (Perognathus),  161. 
Amsonyx  rufa,  63^  04. 
anitae  (Thomomys),  140. 
annectens  (Lutra),  210,  ^11. 
annectens  (Neotoma),  104. 
annectens  (Spermophilus),  54. 
annulata  (Wagneria),  231. 
annulatus  (Paradoxurus),  231. 
annulatus  (Spermophilus);  46. 
anomalus  (Mus),  164. 
Anoura,  280. 

geoffroyi,  286. 
'Imthonyi  (Hesperomys),  68. 
anthonyi  (Neotoma),  101. 
anthonyi  (Perognathus),  162. 
anthonyi  (Peromyscus),  68. 
anthonyi  (Scapanus),  252. 
anthonyi  (Sciurus),  300. 
Anthropoidea,  296. 
antillarum(Oryzomy8),  92. 
Antilocapra,  20. 

americana,  20. 
Antilocapridae.  20. 
Antilope  americana,  20. 
Antrozoinae,  206. 
Antrozous,  266. 

pacificus,  267. 

pallidus,  266,  £67, 
Auura  geoffroyi,  286. 
Aotus,  298. 

rufipee,  298. 

vociferans,  298. 
apache  (Perognathus),  157. 
apache  (Sciurus) ,  36. 
aphylla  (Reithronycteris),  288. 
Aplodontia,  63. 

leporina,  63. 

major,  03. 

olympica,  04. 

pacitica,  64. 

phaea,  64. 

rainieri,  04. 

rufa,  64. 
Aplodontiidae,  63. 
aquaticus  (I^epus),  183. 
aquations  (Oryzomys),  92. 
aquaticus  (Scalops),  249. 
aquaticus  (Sorex),  249. 
aquilonius  (Fiber),  131. 
Araeosciurus,  35. 
araneus  (Sorex),  235. 
arboreus  (Peromyscus),  68. 
Arctibeus  falcatus,  292. 
arctica  (Cervus),  19. 
arcticeps  (Onychomys),  66. 
arcticus  (Hesperomys),  84. 
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arcticus  (Lepus),  179. 
areticus  (Peroinyscus),  84. 
arcticas  (Putorius),  222. 
arcticus  (Rangifer),  19. 
arcticus  (Sorex),  236. 
Arctocephalus,  192. 

townsendi,  192. 

ursinus,  192. 
Arctogale,  222,  224. 
Arctomys,  68. 

avarufi,  59. 

beecheyi,  60. 

bobac.  68. 

canadensis,  69. 

citellus,  68. 

coluQibianus,  48. 

dacota,  68. 

douglasii,  60. 

empetra.  68. 

flayiventer,  68. 

franklinii,  49. 

ignavus,  69. 

lewisii,  68. 

ludovicianus,  57,  68. 

marmota.  68. 

monax,  69. 

Olympus,  59. 

phaeognatha,  49. 

pruinosus,  69. 

lichardsonii,  64. 
Arctopithecus  castaneiceps,  8. 
arctos  (Ursus),  282. 
arenacea  (Neotoma),  101. 
arenarius  (Geomys),  137. 
arenarius  (PerognaUius).  161. 
arenarius  (Peromyscus),  73,  8S, 
arenicola  (Onyebomys),  67. 
arenicola  (Perognathus),  167. 
argentatos  (Scalops),  249. 
aries  (Ovis),  22. 
arizonae  (Lepus),  184. 
arizonae  (Neotoma),  101, 106, 
arizonae  (Peromyscus),  84. 
arizonae  (Sigmodon),  90. 
arizonae  (Sitomys),  84. 
arizonae  (Spilogale),  216. 
arizonensis  (Cynomys),  57- 
arizonensis  (Microtus),  119. 
arizonensis  (Putorius),  224. 
arizonensis  (Reithrodontomys),  96. 
arizonensis  (Sciums),  36. 
armata  (Loncberes),  170. 
armatus  (Loncberes),  169,  170. 
armatus  (Nelomys),  169. 
armatus  (Perognatbus),  306. 
armatus  (Spermopbilns),  46. 
artemisiae  (Peromjrscus),  84. 
artemisiae  (Sitomys),  84. 
ArUbeus,  288,  289,  290, 


Artibeus  achradopbilus,  291. 

cinereus,  290. 

coryi,  288. 

intermedins,  289. 

jamaicensis,  288. 

perspicillatus,  289. 

yittatus,  290. 
Artiodactyla,  12. 
artus  (Perognathus),  162. 
aryalis  (Mus),  116. 
Arvicola,  124,  SOJ^. 

alticolus,  123. 

ampbibius,  124. 

austerus,  128. 

aztecus,  118. 

borealis,  1 16. 

breweri,  118. 

calif omica,  120. 

cbrotorrbinus,  124. 

curtata,  126. 

curtatus,  126. 

drunmiondi,  117. 

drummondii,  117. 

edax,  120. 

gapperi,  113. 

haydeni,  128. 

insperatus,  303. 

leucopbaeus,  123. 

longicaudus,  122. 

macropus,  126. 

mexicanus,  123. 

microcephalus,  303. 

minor,  129. 

modesta,  117. 

mogollonensis,  123. 

montana,  118. 

mordax,  122. 

nanus,  119. 

nuttalli,  81. 

operarius,  120. 

oregoni,  127. 

oregonus,  127. 

pallidus,  127. 

pauperrima,  127. 

phaeus,  123. 

pinetorum,  125. 

quasiater,  126. 

richardsoni,  124. 

riparius,  116. 

scalopsoides,  126. 

terraenovae,  118. 

tetramerus,  122,  S02. 

texiana,  91. 

townsendi,  122. 

townsendii,  121. 

trimucronata,  134. 

xanthognatlia,  124. 

xanthoguatbus,  124. 
Aryicolidae,  24. 
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arvicoloides  (Aulacoinys)^  125.  SO4, 
arvicoloides  (Microtus),  125,  S04. 
asellus  (Lepus),  181. 
asiaticos  (Sciurus),  30. 
astuta  (Bassaris),  230. 
astutus  (Bassarisciis) ,  230. 
Atalapha  cinerea,  203. 

intermedia,  263. 

mezicana,  262. 

noveboracensis,  262. 

pfeifferi,  262. 

seminola,  262. 

teliotis,  202. 
Ateles,  298. 

ater,  299. 

geoffroy,  299. 

geoffroyi,  299. 

rufiventris,  299. 

▼ellenwas,  299. 
ater  (Ateles),  299. 
ater  (Canis),  207. 
athabascae  (Bison),  21. 
Atophyrax,  248. 

bendirei,  244. 

bendirii,  24S,  244. 
atrau  (Mustela),  226. 
atricapillus  (Spermophilus),  49. 
atronasus  (Dipodomys),  150. 
atrovarius  (Thomomys),  144. 
attwateri  (Geomys),  187. 
attwateri  (Lepus),  183. 
attwateri  (Neotoma),  101. 
attwateri  (Peromyscus),  68. 
auduboni  (Lepus),  185. 
audubonii  (Lepus),  185. 
Aulacomys.  304. 

arvicoloides,  125,  S04. 

richardsoni,  124. 
aurantius  (ReiUirodontomys),  98. 
aureogaster  (Sciurus),  25. 
aureolus  (Hesperomys),  81. 
aureus  (Thomomys),  144. 
auricularis  (Microtus),  126. 
auripectus  (Peromysciis),  68,  69. 
auripectus  (Sitomys),  68. 
aurita  (Didelphys),  7. 
aurita  (Lonchorhina),  277. 
auritus  (Chrotopterus),  279,  280. 
auritus  (Peromyscus),  69. 
auritus  (Vampyrus),  279,  280, 
austerus  (Arvicola),  128. 
austenis  (Hesperomys),  69. 
austerus  (Microtus),  128. 
austerus  (Peromyscus),  69. 
australis  (Pipistrellus),  259. 
australis  (Reithrodontomys),  96. 
australis  (Scalops),  250. 
austrinus  (Geomys),  186. 
austroriparius  (Vespertilio),  807. 


ayaros  (Arctomys),  59. 
ayia  (Mephitis),  212. 
aztecus  (Arvicola),  118. 
aztecus  (Hesperomys),  69. 
aztecus  (Lepus),  186. 
aztecus  (Microtus),  118. 
aztecus  (Peromyscus),  69. 
aztecus  (Reithrodontomys),  301. 

bachmani  (Lepus),  186, 189. 
badius  (Spermophilus),  56. 
bahamensis  (Eptesicus),  260. 
baliamensis  (Vespertilio),  260. 
bailey i  (Lepus),  185. 
baileyi  (Lynx),  200. 
baileyi  (Neotoma),  101. 
baileyi  (Perognathus),  160. 
baileyi  (Sciurus),  32. 
Baiomys,  83. 
Bai06ciuTus,  38. 
bairdi  (Microtus),  128. 
bairdi  (Sorex),  239. 
bairdii  (Elasmognathus),  24. 
bairdii  (Lepus),  177, 178. 
Balantiopteryx,  268. 

plicata,  268. 
baliolus  (PeromjTscus),  88. 
banderanus  (Peromyscus),  69. 
bangsi  (Perognathus),  158. 
bangsi  (Sciuropterus),  61. 
bangsi  (Vulpes),  205. 
bangsii  (Lepus),  179. 
barbara  (Galictis),  219. 
barbara  (Mustela),  219. 
barbata  (Phoca),  194. 
barbatus  (Erignathus),  194. 
barrowensis  (Spermophilus),  46. 
Bassaricyon,  231. 

gabbii,  231. 
Bassaris  astuta,  280. 

raptor,  280. 

sumichrasti.  231. 
Bassariscus,  230,  2S1. 

astutus,  230. 

flavus,  230. 

oregonus,  230. 

raptor,  230. 

saxicola,  230. 
beecheyi  (Arctomys),  50. 
beecheyi  (Spermophilus),  50. 
behnii  (Micronycteris),  280. 
behnii  (Schizostoma),  280. 
beldingi  (Spermophilus),  46. 
bella  (Neotoma),  101. 
bellus  (Peromyscus),  69. 
belti  (Sciurus).  29. 
belzebul  (Simia),  296. 
bendirei  (Atophyrax),  244. 
bendirii  (Atophyrax),  24S,  244. 


Digitized  by  VjOOQIC 


MILLER  AND  REHN:  NORTH  AMERICAN  MAMMALS.       315 


bendirii  (Sorex),  244. 
bennettii  (Mimon).  282,  289. 
beimettii  (Phyllostoiiia),  282. 
b^ringensis  (Spermophilus),  47. 
berlaudieri  (Blarina),  247. 
berlandieri  (Taxidea),  217. 
bemardiuus  (SpennophiluH),  47. 
bemicaudum  (Phyllostoma),  288. 
bilabiatum  (Phylloatoma),  293. 
bilabiatuin  (Pygoderma),  298. 
bilineata  (Saccopteryx),  268. 
bilineatus  (Urocryptus),  268. 
bilobatum  (Uroderma),  289. 
bimacalatus  (Perognathufl),  156. 
biologiae  (Galictis),  219. 
bishopi  (LepuiJ),  179. 
Bison,  21. 

americanus,  21. 

athabaacae,  21. 

bisoDf  21. 
bison  (Bisou),  21. 
bison  (Bos),  21. 
blainvillei  (Mormope),  277. 
blainvillii  (Mormoope),  277. 
Blarina,  245. 

alticola,  248. 

berlandieri,  247. 

brevicauda,  245, 24^. 

carolinensis,  245,  246. 

cinerea,  247. 

costaricenais,  246. 

floridana,  247. 

foesor,  249. 

^Idmani,  248. 

hulophaga,  246. 

machetes.  248. 

magna,  249. 

mexicana,  248. 

nelson  i,  248. 

nigrescens,  248. 

obscura,  247. 

orophila,  247. 

parva,  247. 

peninaulae,  246. 

peregrina,  248. 

soricina,  247. 

telmalestes,  246. 

tropicalia,  247. 
bobac  (Arctomys),  58. 
bocourtianiis  (Macrotus),  278. 
bocourtianus  (Otopterus).  278. 
boliviense  (Akodon),  100. 
bombifrons  (Phyllonycteris),  287. 
boothiae  (Sciurua),  29. 
borealia  (Arvicola),  116. 
borealis  (Cystophora),  196. 
borealis  (Eutamias),  44. 
borealis  (Lasiurus),  261,  262. 
borealis  (Microtua),  116. 


borealis  (Odocoileus),  14. 
borealis  (Tamias),  44. 
borealis  (Vespertilio).  261. 
borucae  (Sigmodon),  89. 
Bob  bison,  21. 

moschatus,  21. 
bottae  (Oryctomys),  144. 
bottae  (Thomomys),  144. 
BoYldae,  21. 

boylii  (Hesperomys),  69. 
boylii  (Peromyscus),  69. 
Brachylagus,  189. 
Brachyphylla,  288. 

cavemarum,  288. 
Brachyphyllum  cavernarum,  288. 
brachyurus  (Capromys),  171. 
Bradypodidae,  8. 
Bradypos,  8. 

castaneiceps,  8. 

didactylus,  8. 

infuscatus,  8,  9. 

tridactylus,  8. 
brasiliensls  (Lepus),  190. 
brasiliensis  (Lutra),  210. 
brasiliensls  (Nyctinomus),  271,  272. 
brevicauda  (Blariua),  245,  246. 
brevicauda  (Carollia),  28:^. 
brevicauda  (Heniidenna),  283. 
brevicaudum  (Hemiderma),  283. 
brevicaudum  (Phyllostoma),  283. 
brevicaudus  (Evotouiys),  114. 
brevicaudus  (Onychoniys),  66. 
brevicaudus  (Sorex),  245. 
brevicaudus  (SperniophiluH),  47. 
brevimanus  (Natalus),  247. 
brevinasus  (Perognathus),  158. 
brewer i  (Arvicola),  118. 
breweri  (Microtus).  118. 
breweri  (Parascalops),  252. 
breweri  (Scalop8),  252. 
breweri  (Scapanus),  252. 
brumalis  (Mustela),  226. 
brunneus  (Peromyscus),  81. 
bryanti  (Neotx)nia),  101. 
bryanti  (Perognathus),  163. 
buckleyi  (Spermophilus),  50. 
Budorcas,  21. 

bulbivorum  (Diplostonia),  144. 
bulbivorus  (Thomomys),'  144. 
bullata  (Neotoma),  107. 
buUeri  (Eutamias),  40. 
bulled  (Geomys),  138. 
buUeri  (Heteromys),  164. 
bulleri  (Macrotus),  278. 
bulleri  (Oryzomys),  92. 
bulleri  (Otopterus),  278. 
bulleri  (Pappogeomys),  188,  305. 
bulleri  (Tamias),  40. 
bursarius  (Geomys),  136. 
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bursarius  (Mus),  136. 

Cabassous,  11. 

central  i8»  11. 
cagottis  (Canis),  208. 
cagoUis  (LyciscuiS),  208. 
calif omiana  (Otaria).  190^  191. 
calif omianus  (Otaria),  191. 
calif omian us  (Zalophus),  191. 
calif ornica  (Arvicola),  120. 
calif omica  (Didelphie),  7. 
calif  ornica  (Lepus),  181. 
calif  omica  (Neotoma),  101. 
calif omicus  (Cervus),  16. 
califomicus  (Dipodomys),  160. 
califomicus  (Evotomys),  115. 
califomicus  (Hesperomys),  70. 
califomicus  (Lepus),  181. 
califomicus  (Lynx),  200. 
califomicus  (Macrotus),  278. 
califomicus  (Microtus).  120. 
califomicus  (Molossus),  271. 
califomicus  (Mus),  70. 
califomicus  (Myotis),  266,  SOS. 
califomicus  (Nyctinomus),  272. 
califomicus  (Odocoileus),  16. 
califomicus  (Otopterus),  278. 
califomicus  (Perognathus),  163,  S06. 
califomicus  (Peromyscus),  70. 
califomicus  (Promops),  271. 
califomicus  (Scalops),  261. 
califomicus  (Scapanus),  261,  S07. 
califomicus  (Sciuropterus),  61. 
califomicus  (Sorex),  240. 
califomicus  (Urocyon),  202. 
califomicus  (Ursus),  233. 
califomicus  ( Vesper 'ilio),  266. 
caliginosus  (Akodon),  100. 
caliginosus  (Hesperomys),  100. 
callipeplus  (Eutamias),  40. 
callipeplus  (Tamias),  40. 
callistus  (Perognathus),  167. 
Callorhinus,  191. 

alascanus,  192. 

ursinus,  192. 
Callotaria,  191. 

alascana,  192. 
callotis  (Lepus),  181. 
Caluromys,  6. 

alstoni,  6. 

derbianus,  6. 

pallidus,  6. 
campestris  (Lepus),  179. 
campestris  (Neotoma),  102. 
campestris  (Zapus),  167. 
canadensis  (Arctomys),  69. 
canadensis  (Castor),  62. 
canadensis  (Cervus),  18. 
canadensis  (Glis),  69. 


canadensis  (Lutra),  211. 
canadensis  (Lynx),  199. 
canadensis  (Mustela),  211,  2S7, 
canadensis  (Ovis),  22. 
canadensis  (Peromyscus),  70. 
canadensis  (Sitomys),  70. 
cancrlYorus  (Procyon),  228. 
cancrivorus  (Ursus),  228. 
canesoens  (Didelpbis),  4. 
canescens  (Marmosa),  4. 
canescens  (Microtus),  119. 
canescens  (Neotoma),  107. 
canescens  (Perognathus),  162. 
canescens  (Spermophilus),  47. 
canicaudus  (Microtus),  119. 
caniceps  (Eutamias),  40. 
caniclunis  (Lepus),  186. 
Canidae,  202. 
canina  (Peropteryx),  269. 
canina  (Saccopteryx),  269. 
caninus  (Vespertilio),  269. 
Canis,  207. 

albus,  207. 

ater,  207. 

cagottis,  208. 

cinereoargenteus,  202. 

estor,  209. 

familiaris,  207. 

frustror,  208. 

fulvus,  204. 

gri.seo-albus,  207. 

griseus,  207. 

lagopos,  206. 

latrans,  208. 

lestte,  208. 

meamsi,  209. 

mexicanus,  207. 

microdon,  209. 

nebracensis,  208. 

nnbilus,  207. 

ochropus,  209. 

pallidus,  208. 

peninsulae,  209. 

velox,  206. 

vigUis,  209. 

yirginianus,  202. 

vulpes,  204. 
canus  (Peromyscus),  71. 
canus  (Spermophilus),  63. 
Caprolagus.  184. 
Capromyinae,  170. 
Capromys,  170. 

brachyurus,  171. 

foumieri,  170. 

ingrahami,  171. 

melanurus,  171. 

pilorides,  171. 

prehensiiis,  171. 

thoracatus,  171. 
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capucina  (Simia),  299. 
Cariacus,  14. 

clavatus,  300. 

columbianus,  15. 

couesi,  15. 

macrotis,  16. 

inexlcanus,  809. 

oficeola,  17. 

rufinus,  18. 

toltecus,  17. 

virginianus,  14. 
caribou  (Cenrus),  19. 
caribou  (Rangifer),  19. 
Camivora,  197. 
caroLii  (Vespertilio),  255. 
carolinensis  (Blarina),  245,  S46, 
carol inensis  (Castor),  63. 
caroliuensis  (Evotomys),  116. 
carolinensis  (Sciurus),  30. 
carolinensis  (Sorex),  246. 
Carollia,  283. 

brevicauda,  283. 

castanea,  283. 
cascadensis  (Sciurus),  34. 
cascadensis  (Vulpes),  205. 
castanea  (Carollia),  283. 
castaneiceps  ( Arctopitiiecus) ,  8. 
castaneiceps  (Bradypus),  8. 
castaneum  (Hemiderma),  283. 
castanops  (Cratogeomys),  139. 
castanops  (Geoinys),  139. 
castanops  (Pseudostoma),  139. 
castauurus  (Spennophilus),47. 
castanurus  (Tamias),  47. 
Castor,  62. 

canadensis,  62. 

carolinensis,  63. 

fiber,  62,  63. 

f rondator,  63. 

pacificus,  63. 

zibethicus,  ISOy  131. 
Castoridae,  62. 
catus  (Felis),  197. 
caudatus  (Sorex),  307. 
caudivolvula  (Viverra),  227. 
caudivolvulus  (Cercoleptes),  228. 
caudi volvulus  (Potos),  227. 
caurina  (Mustela),  226. 
caurinus  (Eutamias),  40. 
caurinus  (Evotomys),  113. 
caurinus  (Myotis),  257. 
cautus  (Microtus),  303. 
cavemarum  (Brachyphylla),  288. 
cavemarum  (Brachyphyllum),  288. 
Cavia  cristata,  174. 
Cebidae,  296. 
Cebinae,  298. 
Cebus,  299. 

hypoleucus,  299. 


cedrosensis  (Peromyscus),  71. 
celatus  (Phenacomys),  112,  S0£. 
central  Ib  (Cabassous),  11. 
centralis  (Echinomys),  170. 
centralis  (Proechimys),  170. 
centralis  (Tatoua),  11. 
Centurio,  294. 

mcmurtrii,  294. 

minor,  294. 

senex,  294. 
Cercolabes  pallid  us,  173. 
Cercoleptes,  227. 

caudivolvulus,  228. 
cerrosensls  (Lepus),  189. 
cerrosensis  (Odocoileus),  14. 
Cervaria,  199. 
cervicalis  (Sciurus),  26. 
Cervidae,  13. 
Cervinae,  13. 

cervinus  (Thomomys),  144. 
Cervus,  18. 

acapulcensis,  14. 

americanus,  IS,  14. 

arctica,  17     • 

calif  ornicus,  16. 

canadensis,  18. 

caribou,  19. 

clavatus,  300. 

Columbiana,  15. 

elaphus,  18. 

groenlandicus,  20. 

hemionus,  15. 

leucurus,  16. 

macrourus,  14. 

mexicanus,  16. 

occidentalis,  18. 

roosevelti,  18. 

rutinus,  17. 

sartorii,  17. 

tarandus,  19. 

toltecus,  17. 
Chaetodipus,  160. 
chapmani  (Dipodomys),  153. 
chapmani  (Lepus),  186. 
chapmani  (Oryzoniys),  92. 
chapmani  (Perodipus),  153. 
cherriei  (Geomys),  142. 
cherriei  (Hesperomys),  71. 
cherriei  (Macrogeomys),  142. 
cherriei  (Oryzoniys),  95. 
cherriei  (Peromyscus),  71. 
cherriei  (Zygodontomys),  95. 
chiapensis  (Sciurus),  28. 
Chilonatalus,  274. 
Chilonycterinae,  275. 
Chilonycteris,  275,  £76. 

davyi,  276. 

fulvus,  276. 

macleayi,  275. 
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ChilonycteriB  raacleayii,  276. 

pamellii,  275. 

personata,  275. 

rubiginosa,  27(5. 
ChilotuB.  127. 

chiriquinus  (Proechimys),  170. 
Chiroderma,  2J»2. 

salvini,  2U3. 

villosum,  292. 
Chironectes,  3. 

minimus,  4. 

variegatus,  4. 
Chiroptera,  256. 
Choeronycteris,  284. 

mexicana,  284. 

minor,  286. 
Choloepus,  8. 

hoffmanni,  8. 
Cholopus  hoffmani,  8. 
Chrotopterus,  279. 

auritus,  279,  280, 
chrotorrhinus  (Arvicola),  124. 
chrotorrhinus  (Microtus).  124. 
chrysodeirus  (Spermophilus),  47. 
chrysodeirus  (Tamias),  47. 
chrysomelas  (Oryzomys),  92. 100, 
clirysonotus  (Vespertilio),  308. 
chrysopsis  (Ueittirodontomys),  96. 
Chrysotbrix,  297. 

oerstedi,  298. 

oerstedii,  297. 
chrysotis  (Reithrodontomys),  96. 
chrysurus  (Myoxus),  169. 
cicognani  (Putorius),  221. 
cicognanii  (M  us  tela),  221. 
cicognanii  (I^itorius),  221. 
ciliolabrum  (Myotis),  267. 
ciliolabrum  (Vespertilio),  257. 
cinerascens  (Lepus),  1S8, 189. 
cinerascens  (Spennopbilus),  47. 
cinerascens  (Tamias),  47. 
cinerea  (Alalapba),  263. 
cinerea  (Blarina),  247. 
cinerea  (Didelphis),  4. 
cinerea  (Didelphys),  4. 
cinerea  (Micoureus),  4. 
cinerea  (Neotoma),  100, 102. 
cinereioollis  (Eutamias),  40. 
cinereicollis  (Tamias),  40. 
cinereoargenteus  (Canis),  202. 
cinereoargenteus  (Urocyon),  202. 
cinereum  (Dermanura),  289y  290. 
cinereus  (Artibeus),  290. 
cinoreus  (Atalapha),  268. 
cinereus  (Lasiurus),  262.  B63. 
cinereus  (Mus),  102. 
cinereus  (Sciurus),  37. 
cinereus  (Sorex),  246. 
cinereus  (Vespertilio),  262. 


cineritius  (Peromyscus),  71. 
oinnamomea  (Neotoma),  108. 
cinuamomeus  (Spermophilus),  52 
cinnamomeus  (Tamias),  52. 
cirrhosus  (Trachyops),  281,  282, 
cirrhosus  (Vampyrus),  281. 
citellus  (Mus),  46. 
citillus  (Arctomys),  58. 
clavatus  (Cariacus).  800. 
clavatus  (Cervus),  800. 
dementis  (Peromyscus),  84. 
clinedaphus  (Monophyllus),  285. 
clusius  (Thomomys),  145. 
cocos  (Sciurus),  28. 
Coelogenus,  175. 
Coelogenys,  176. 

paca,  175. 
Coendou,  173. 

mexicanum,  173. 

pallidum,  173. 
Coendu  pallid  us,  174. 
colimae  (Sigmodon),  90. 
colimeiisis  (Sciurus),  26. 
collaris  (Lagomys),  176. 
coUai'is  (Ochotona),  176. 
coUiael  (Sciurus),  27. 
colonus  (Geomys),  136. 
coloratus  (Oryzomys),  94 
Columbiana  (Neotoma),  102. 
columbianus  (Arctomys),  48. 
columbianus  (Cariacus),  15. 
columbianus  (Cervus),  15. 
columbianus  (Cynomys),  57. 
columbianus  (Odocoileus),  15. 
columbianus  (Perodipus),  164. 
columbianus  (Perognathus),  159,  160. 
columbianus  (Spermophilus),  48. 
columbiensis  (Lepus).  178. 
compactus  iDipodomys),  158. 
compactus  (Perodipus),  158. 
comptus  (Peromyscus),  72. 
concolor  (Fells),  197. 
concolor  (Sciurus),  31,  301. 
conditi  (Perognathus),  806. 
Condylura,  263. 

cristata.  253. 
Conepatus.  217. 

humboldtii,  217. 

mapurito,  217. 
confinis  (Lepus),  186. 
consobrinus  (Eutamias),  42. 
consobHnus  (Tamias),  42. 
constable!  (Phenacomys),  112. 
coristrlctus  (Microtus),  120. 
coolidgei  (Peromyscus),  85. 
cooped  (Sorex),  236. 
cooper!  (Synaptomys),  /5i,  182,  W 
copei  (Perognathus),  305. 
Corvus  macro  urus,  14. 
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coryi  (Artibeos),  288. 
coiyi  (Felifl),  197. 
Ck)iynorhmu8,  266. 

macrotis,  266. 

pallesceus,  266. 

townsendii,  266. 
costaricensis  (Blarina),  246. 
costaricensiA  (Macrogeomys),  142. 
costaricensis  (Oryzomys),  92. 
coetaricensis  (Ueithrodontomys),  96. 
couchii  (Spermophilus),  60. 
couesi  (Cariacus),  15. 
couesi  (Erethizon),  173. 
couesi  (Hesperomys),  92. 
couesi  (Odocoileus),  15. 
couesi  (Oryzomys),  92,  9S, 
crassidens  (Galictis),  219. 
crassus  (Phenacoinys),  112. 
Cratogeomys,  138. 

castanops,  139. 

estor,  139. 

fulvescens,  139. 

goldmani,  139. 

inerriami,  138. 

oreocetes,  139. 

peregrinus,  139. 

perotensis,  139. 
crawfordi  (Notiosorex),  244. 
crawfordi  (Sorex),  244. 
crepuscularis  (Nycticejus),  264. 
Cricetinae,  £4^  66. 
Cricetodipiis  flaTus,  156. 

parvus,  158, 159. 
Cricetus  talpoides,  148. 
crinitus  (Hesperomys),  72. 
crinitus  (Peromyscus),  72. 
cristata  (Cavia),  174. 
cristata  (Condylura),  253. 
cristata  (Cystophora),  195. 
cristata  (Dasyprocta),  174. 
cristata  (Fhoca),  195. 
cristatus  (Sorex),  253. 
cristobalensis  (Peromyscus),  87. 
crook!  (Dorcelaphus),  15. 
crooki  (Odocoileus),  15. 
crypto^ilotus  (Spermophilus),  48. 
Cryptotis,  246. 
cubanus  (NyctJceius),  264. 
cubanus  (Solenodon),  254. 
cubanus  (Vesperus),  264. 
cubensis  (Eptesicus),  261. 
cubeasis  (Scotophilus),  261. 
cubensis  (Vesperugo),  261. 
cumberlandius  (Geomys),  136. 
cnmulator  (Neotoma),  103. 
Cuniculus  torquatus,  135. 
cuppes  (Ochotona),  176. 
curtata  (Anricola),  126. 
■curtatus  (Arvicola),  126. 


curtatus  (Microtus),  126. 
Cyclopes,  9. 

didactylus,  9. 
Cydothurus,  9. 
Cycloturas  didactylus,  9. 
cynooephala  (Nycticea),  272. 
cynocephalus  (Nyctinomus),  272. 
Qmomys,  57. 

arizonensis,  57. 

Columbian  us,  57. 

gunnisoni,  57. 

leucurus,  57. 

lewisii,  58. 

ludoviciaiius,  58. 

mexicanus,  58. 
Cystophora,  195. 

borealis,  195. 

cristata,  195. 

dacota  (Arctomys),  58. 
dakotensis  (Sciurus),  32. 
dalli  (Lepus),  178. 
dalli  (Ovis),  22. 
dalli  (Synaptomys),  133. 
dalli  (Ursus),  232. 
Danis,232. 
Dasypodidae,  11. 
Daeypodinae,  11. 
Dasyprocta,  174. 

acuchy,  174. 

aguti,  174. 

cristata,  174. 

isttimica,  174. 

mexicana,  174. 

punctata,  174,  176. 
Dasyproctidae,  174. 
Dasypterus,  263. 

intermedius,  263. 

xanthinus,  263. 
Dasypus  novemcinctus,  11. 

uniclnctus,  11. 
davyi  (Chilonycteris),  276. 
davyi  (Pteronotus),  276. 
dawsoni  (Evotomys),  113. 
dawsoni  (Rangifer),  19. 
decolorus  (Rhipidomys),  88. 
decolorus  (Sitomys),  88. 
decumanus  (Mus).  65. 
degener  (Lutra),  212. 
deletrix  (Vulpes),  206. 
deppei  (Sciurus),  38. 
depressus  (Nyctinomus),  272. 
derbianus  (Caluromys),  5. 
derbianus  (Didelphis),  6. 
Dermanura,  289. 

cinereum,  £89y  290. 

eva,  290. 
deserti  (Dipodomys),  160. 
deserti  (Reithrodontomys),  98. 
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ButiiTuias  quadrimaculatus,  -^i,  43. 

(luadrivittatus,  41). 

senex,  44. 

8pecio8U8,  Vk 

t()\vii»tMidii.  45. 

uinbriniLS,  45. 

utaliensis.  41. 
Butheria,  3. 
eva  (I)erniaiiura),  290. 
eva  (l*eromysc;u8),  73. 
evotis  (My Otis),  258,  308. 
evotis  (Notiosorex),  245. 
OTotis  (Sorex),  245. 
evotii*  (Ve8i>ertilJo),  258. 
Rvotomys,  113. 

alaAceiisiK,  113. 

brevicaudus,  114,  115. 

calif  ornicus,  115. 

carol  ineiisiR,  115. 

caurinus.  113. 

dawsoni,  113. 

fuscodorsalis,  302. 

galei,  114. 

gapvwri,  113,  114,  302. 

idahot^iisis,  115. 

lorinpfi,  114. 

iiiazaiiia,  115. 

nivarius,  110. 

obBcuruH,  115. 

occidental  is,  115,  302. 

ochraceiis,  114. 

orca,  113. 

proteus.  116. 

pyginaeus,  302. 

rhoadsi,  114. 

rutilus,  113 

saturatus,  114. 

ungava,  115. 

wrangeli,  113. 
exiguus  (reromyscus),  73. 
exilis  (Dipodomys),  150. 
extimus  (Sciurus),  30. 
eyra  (Felis),  197,  198. 

falcatum  (Steuoderma),  202. 
falcatus  (Arctibeiis)f  292. 
Palcifer,  10. 

jubata,  10. 
fallax  (Geomys),  137. 
fallax  (Neotonia),  103. 
fallax  (Perognathus),  102. 
iainiliaris  (Can is),  207. 
fasciata  (Phoca),  102,  193. 
fasciatus  (Lynx),  200 
fasciatus  (Perognathus),  155,  156, 
fatudhiK  (Simia),  299. 
fatuus  (Synaptoniys),  132. 
Felidae,  i97. 
felina  (Lutra),  210. 


lelipensis  (Peromyscua),  78. 
Felis,  197. 

catus,  197. 

concolor,  197, 

coryi,  197. 

eyra,  197,  198. 

floridana,  197. 

floridanus,  197. 

hippolestes,  198. 

lynx,  199. 

olyinpufi.  198. 

onca,  198. 

oregoneusis,  198. 

pai^alis.  198. 

pardina.  199. 

rufla,  200. 

tigrina,  198. 

tolteca,  199. 

yagouaroundi.  198. 

yaguarundi.  199. 
Felix  oregoneusis,  198. 
felix  (Eutamias),  44. 
felix  (Tamias).  44. 
femoralis  (Perognathus),  163. 
femorosaccus  (Nyctinomus),  272. 
ferox  (Ursus),  282. 
feireus  (Sciurus),  31,  301. 
femiginea  (Neotoma),  108. 
Fiber.  130. 

aquilonius,  131. 

niacrodon,  130. 

obecurus,  130. 

osoyoosensis,  130. 

pallidus,  131. 

rivalicius,  131. 

spatulatus,  131. 

zibethicus,  131. 

zibeticus.  131. 
fiber  (Castor),  62,  63. 
fisheri  (Microtus),  121. 
fisheri  (Sorex),  241. 
fisheri  (Spenuophilus),  50. 
flavescens  (Perognathus),  166,  305. 
flaviventer  (Arctomys).  58. 
flavus  (Bassariscus),  230. 
flavus  (Cricetodipus),  156. 
flavus  (Perognathus),  166. 
floridana  (Blarina),  247. 
floridana  (Felis),  197. 
floridana  (Mus),  100, 103. 
floridana  (Neotoma),  108,  10^. 
floridana  (Pseudostoma),  186. 
floridanus  (Felis),  197. 
floridaniis  (Geomys),  186. 
floridanus  (llesperoniys),  73. 
floridanns  (Lepus),  185. 
floridanus  (Lynx),  201. 
floridanns  (PeiX)myscus),  73,  77. 
floridaniLs  (I'rocyon),  202. 
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floridanus  (Ursus),  234. 
foetida  (Phoca)»  193. 
foetulenta  (Mephitis),  213. 
fontigenuH  (Microtus),  117. 
formosus  (Perognathus),  160. 
foreteri  (Sorex),  237. 
fofisor  (Blarina),  249. 
fo68or  (Sciurus),  30. 
fossor  (Thomomys),  146. 
foumieri  (Capromys),  170. 
franklini  (Spennophilus),  49. 
franklinii  (Arctomys).  49. 
franklinii  (Spermophilus),  49. 
frater  (Eutamias),  41. 
frater  (Tamias),  41. 
fraterculus  (Peromyscus),  78,  74- 
fraterculus  (Urocyon),  202. 
fraterculus  (Vesperimus),  73. 
fremonti  (Sciurus),  34. 
frenata  (Mustela).  225. 
frenatiis  (Piitorius),  226. 
frondator  (Castor),  63. 
frumcntor  (Sciurus),  26. 
frustror  (Canis),  208. 
fulgens  (Oryzomys),  93. 
fuliginosus  (Onychouiys),  66. 
fuliginosus  (Perognathus),  157. 
fuliginosuB  (Sciuropt-erus),  60. 
fuliginosus  (Sciurus),  30. 
fuliginosus  (Tracliyops),  281. 
fulveficens  (Cratogeomys),  139. 
fulvescens  (Hesperomys),  98. 
fulvescens  (Oryzomys),  93. 
fulvescens  (Reithrodontomys),  96. 
fulvi venter  ( Micro tus),  123. 
fulvi venter  (Neotoma),  104. 
fulvi  venter  (Sigmodon),  90. 
fulvus  (Canis),  204. 
fulvus  (Chilonycteris),  276. 
fulvus  (Geomys),  146. 
fulvus  (Pteronotus),  276. 
fulvus  (Thomomys),  145. 
fulvus  (Vulpes),  204. 
fumeus  (Sorex),  237. 
fumosus  (Geomys),  140. 
fcunosus  (Platygeomys),  140. 
furvus  (Peromyscus),  74. 
fusca  (Neotoma),  102. 
fuscipes  (Neotoma),  104,  107. 
fuscodorsalis  (Evotomys),  302. 
fuscogriseus  (Metachirus),  6. 
fuscus  (Eptesicus),  260. 
fuscus  (Thomomys),  145. 
fuscus  (Vespertila),  260. 
fuscus  (Vespertilio),  260. 

gabbi  (Lepus),  190. 
gabbii  (Bassaricyon),  231. 
gaillardi  (Lepus),  181. 


galei  (Evotomys),  114. 
Galera,  219. 
Galictis,  218,  219. 

allamandi,  218,  219. 

barbara,  219. 

biologiae,  219. 

cras.Hidens,  219 

senex,  219. 

vittata,  218. 
gambelii  (Hcsperomy.s),  85. 
gambelii  (Peromyscus),  86. 
gapperi  (Arvicola),  113. 
gapperi  (Evotomys),  113,  114^  302. 
gaumeri  (Adelonycteris),  261. 
gaumeri  (Eptesicus),  261. 
gaumeri  (Heteromys),  164. 
geoffroii  (Midas),  296. 
geoffroy  (Ateles),  299. 
geoffroyi  (Anoura),  286. 
geoffix)yi  (Anura),  286. 
geoffroyi  (Ateles),  299. 
geoffroyi  (Hapale),  296. 
geoffroyi  (Midas),  296. 
Geomyidae,  135. 
Geomys,  135. 

arenarius,  137. 

attwateri,  137. 

austrinus,  136. 

breviceps,  137. 

bulleri,  138. 

bursarius,  136,  137, 

castaiiop.s,  139. 

cheniei,  142. 

col  on  us,  136. 

cumberlandius,  136. 

douglasii.  145. 

fallax,  137. 

floridanus,  136. 

fulvus,  145. 

fumosus,  140. 

grandis,  141. 

gymnurus,  140. 

heterodus,  142. 

hispid  us,  141. 

lutescens,  137. 

merriami,  138. 

mobilensis,  186. 

nelsoni,  304. 

I)ersonatu8,  137. 

pinetis,  135. 

scalops,  140,  141. 

texensis,  137. 

townsendii,  149. 

tuza,  136 

umbriniis,  148. 
georgianus  (Vesperugo),  259. 
geroniraensis  (Peromyscus),  74. 
gibbsi  (Neurotrichus),  253. 
gibbsii  (Neurotrichus),  253. 
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gibbsii  (ITrotrichus),  263. 
gigas  (A Ices),  19. 
gigas  (Lynx),  200. 
gigas  (Notiosorex),  245. 
gilberti  (reromyscus),  74. 
gilberti  (Sitorays),  74. 
gillespii  (Otaria),  190. 
gilva  (Neotoma),  lOtJ. 
gilvus  (Perognatlius),  166. 
glacialis  (l^piis),  179. 
glacialis  (Sorex),  288. 
glacilis  (Ursus),  234. 
Glires,  24. 
Glis  canadensis,  50. 
Glossoiiycteris  lasiopyga,  280. 
Glo-ssopha^a,  284. 

mutica,  284. 

Horicina,  284. 
Glos.sophaginae,  284. 
Glyphonycteris,  281. 

sylvestrin,  281. 
godmani  (Sorex),  241. 
goldmani  (Blarina),  248. 
goldmani  (Cratopeomys),  139. 
goldmani  (PerognatluLS),  162. 
goldmani  (Putx)rius),  226. 
goldmani  (Sciurus),  29. 
gossi  (Synaptomys),  132. 
gossii  (Synaptomys),  132. 
gossypinus  (Hesperomys),  74. 
gossypinus  (Peromyscus),  74,  78, 
gracilis  (I)ysopes),  272. 
gracilis  (Eutamias),  44. 
gracilis  (Nyctinomus),  272. 
gracilis  (Oryzomys),  93. 
gracilis  (Reithrodontomys),  98. 
gracilis  (Rhogeessa),  265. 
gracilis  (Spilogale),  216. 
gracilis  (Tamias),  44. 
grahamensis  (Sciurus),  36. 
grammurus  (Sciurus),  49. 
grammurus  (Spermophilus),  4^,  49. 
grand  is  (Geomys),  141. 
grandis  (Orthogeomys) ,  141. 
granger!  (Lepus),  187. 
grangeri  (Neotoma),  106. 
gratus  (Peromyscus),  75. 
gray  son  i  (Lepus),  187. 
griseo-albus  (Canis).  207. 
griseoflavu.s  (Macroxus),  28. 
griseoflavus  (Sciurus),  28. 
griseus  (Canis),  207. 
griseus  (Halichoerus),  194. 
griseus  (Lepus),  183. 
griseus  (Sciurus),  29,  80,  $00, 
griseus  (Tamias),  39. 
Grisonia,  219, 
groenlandica  (Phoca),  193. 
groenlandicus  (Cervus),  20. 


groenlandicus  (Lepus),  179. 
groenlandicus  (Rangifer),  19,  20,  $02. 
grypus  (Halichoerus),  195. 
grypus  (Phoca),  194,  195. 
guatemalae  (Urocyon),  203. 
guatemalensis  (Microtus),  129. 
guatemalen8i.s  (Peromyscus),  75. 
Guerlinguetus,  37. 
guerlinguetus  (Sciurus),  37. 
Gulo,  218. 

luscus,  218. 
gulo  (Ursus),  218. 
gunnisoni  (Cynomys),  57. 
gunnisoni  (Spermopliiliis),  57. 
gymnicus  (Sciurus),  32. 
g>'mnotis  (Peromyscus),  75. 
gymnuriis  (Geomys).  140. 
gymnurus  (Platygeomys),  140. 

Haematonycteris,  295. 
haidarum  (Putorius),  223. 
Halichoerus,  194. 

griseus,  194. 

grypus,  195. 
hallensis  (Vulpes),  206. 
Hapale  geoffroyi,  296. 
Hapalidae,  29(5. 
Haplodon  rufus,  64. 
hardy i  (Zapus),  306. 
harrimani  (Vulpes),  206. 
han'isi  (Tamias),  51. 
harrisii  (Spermophilus),  51. 
hastatum  (Phyllostoma),  282. 
hastatus  (Phyllostomiis),  282. 
hastatus  (Vespertilio),  282. 
haydeni  (Sorex),  286. 
haydenii  (Arvicola),  128. 
haydenii  (Microtus),  128. 
helaletes  (Synaptomys),  182. 
Hemiderma,  288. 

brevicanda,  288. 

breTicaudum,  288. 

castaneum,  288. 
hemionus  (Cerrus),  16. 
hemionus  (Odocoileus),  15,  IB, 

Hemiotomys,  123.        ■;: ^ 

henshawii  (Vespertilio),  808. 
hemandezi  (Procyon),  229. 
hemandezi  (Sciurus),  26,  $00, 
hemandezii  {Procyon),  229. 
Herpetomys,  129. 
herroni  (Peromyscus),  75. 
herronli  (Sitomys),  76. 
Hesperomyidae,  24. 
Hesperomys  affinis,  68. 

alfaroi,  92. 

anthonyi,  68. 

arcticus,  84. 

aureoltis,  81. 
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Hesperomys  austerus,  60. 

aztecus,  69. 

boylii,  69. 

califomicus,  70. 

caliginosus,  100. 

cherriei,  71. 

couesi,  92. 

crinitus,  72. 

deserticolus,  85. 

eremicus,  72. 

floridanus,  73. 

fulvescens.  93. 

gam  belli,  85. 

gossypimis,  74. 

leucodactyhis,  87. 

leucogaster,  66. 

leucopus,  76. 

macropiis,  77. 

manic  iilatUR,  78. 

megalotis,  79. 

melanophrys,  79. 

mexicanas,  79. 

michiganensis,  80. 

nebrascensis,  85. 

niveiventrls,  81. 

nudicaudus,  88. 

nudipes,  81. 

palostris,  94. 

panamensis,  88. 

pilorides.  89. 

rufinus,  82. 

flonoriensis,  86. 

somichrasti,  88. 

taylori,  83. 

teguina.  100. 

texanos,  84. 

toltectus,  01. 

torridns,  67. 

troei,  87. 
Heflperoeciurus,  29. 
besperuB  (Pipistrellos),  259,  809. 
bespems  (Scotophiltis),  259. 
hesperus  (Vesperugo),  259. 
heterodus  (Geomys),  142. 
heterodus  (Macrogeomys),  142. 
Heterogeomys,  141. 

hispidHs,  141,  I4S, 

torridus,  142. 
Heteromyidae,  149. 
Heteromyinae,  155. 
Heteromys.  164. 

adspereos.  164. 

albolimbatus,  164. 

alleni,  164. 

bulleri,  164. 

desmarestiaiius,  164. 

gaumeri,  164. 

hispiduB,  165. 

irroratUB,  165. 


Heteromys  longicaudatus,  165. 

nigrescens,  165. 

pictus,  165. 

salvini,  166. 
hindei  (Tamias),  41. 
hindsi  (Eutamias),  41. 
hippolestes  (Fells).  198. 
hirsuta  (Micronycteris),  280. 
hirsatum  (Schizostoma),  280. 
hireutus  (Micronycteris),  280. 
hirsutus  (SchizoHtoma),  280. 
hirtus  (Sciurus),  27. 
hispida  (Phoca),  193. 
hispid U.S  (Geomys),  141. 
hispidus  (Heterogeomys),  141,  142. 
hispid  us  (Heteromys),  165. 
hispidus  (Perognathus),  KJO,  SOS. 
hispidus  (Sigmcxion),  «V.9,  90. 
Histiotus  maculatus,  265. 
Histriophoca,  192. 
Hodomys,  111. 

alleni,  111. 

vetulus,  111. 
hoffmani  (Cholopus),  8. 
hoffmannl  (Choloepus),  8. 
hoffmannl  (Sciurus),  37. 
Holochilus,  89. 

pilorides,  89. 
holzneri  (Lepns),  186. 
holzneri  (Mephitis),  214. 
horriaeos  (Ursus),  233. 
horribilis  (Ursus),  232,  2SS. 
hoyi  (Sorez),  242. 
huachuca  (Sciurus),  36. 
hudsonica  (Lutra),  211. 
hudsonica  (Mephitis),  213. 
hudsonicus  (Sciurus),  32. 
hudsonius  (Dicrostonyx),  134, 1S5, 
hudsonius  (Dipus),  166. 
hudsonius  (Mus),  134. 
hudsonius  (Sciuropterus),  60. 
hudsonius  (Zapus),  166,  S06. 
hulophaga  (Blarina),  246. 
htfmboldtii  (Conepatus),  217. 
hume rails  (Nycticeius),  264. 
humeralis  (Vespertilio),  26S,  264. 
humllis  (Ochetotion),  97. 
hyaclnthlnus  (Neurotrichus),  254. 
hydrodromus  (Sorex),  243. 
hylocetes  (Peromyscus),  75. 
Hyonycteris  disc  if  era,  275. 
hypoleuca  (Simla),  2i»9. 
hypoleucus  (Cebus),  21M). 
hypophaeus  (StMurus).  31- 
hypopyrrhus  (Sciurus),  25. 
Hypudaeus  leucogaster,  66. 

oehrogaster,  128. 
Hystrix  dorsata,  172. 

mexicana,  173. 
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Hystrix  prehen sills,  178. 

Ictidomys,  46. 

Ictis,  221. 

idahoeiisis  (Evotomys),  115. 

idahoensis  (Lepus),  189,  190. 

idahoensis  (Sorex),  307. 

ignavus  (Arctouiys),  59. 

imperator  (Zapus),  300. 

impiger  (Reithrodontomys),  97. 

incautus  (Ve8pertilio),307. 

indianola  (Spilogale),  215. 

infraluteus  (Perognathus),  156. 

infusca  (Saccopteryx),  268. 

infufica  (Taxidea),  218. 

infuscatus  (Brady pus),  8,  9. 

ingens  (Lutreola),  220. 

ingens  (Putorius),  220. 

ingrahami  (Capromys),  171. 

innuitus  (Miorotus),  121. 

innuitus  (Mictomys),  133. 

innuitus  (Synaptomys),  133. 

inomatus  (Perognathus),  305. 

Insectivora,  235. 

insignis  (Napaeozapus),  169. 

insignis  (Peromyscus),  76. 

insignis  (Zapus),  168,  169. 

insolatus  (Peromyscus),  76. 

insolatus  (Sitomys).  70. 

insolitus  (Lepus),  188. 

insperatus  (Arvicola),  303. 

insulanus  (Peromyscus),  76. 

insularis  (Lemmus),  303. 

insularis  (Lepus),  182. 

insularis  (Marmosa).  4. 

insularis  (Microtus),  118.  .303. 

insularis  (Piocyoii),  221>. 

intermedia  (Atalapha),  203. 

intermedia  (Ncotonia),   1(U.  105,  106^ 

100. 
interaiedius  (Artilx'us).  280. 
intermedins  (Dasyptcrus),  203. 
intermedins  (Lfusiurus),  20;>. 
intermediius  (Perofrnathns),  102,  306. 
intermedias  (Plienat'omys),  111. 
intermedins  (Ueithrodontomys),  99. 
intermedins  (Scalops),  250. 
intermedins  (Thomomys),  140. 
interi)res  (S|X}rmopliilus),  51. 
interpres  (Tamias),  51. 
interrupta  (Mephitis),  SI4.  215. 
interrupta  (Spilogale),  215. 
inyoensis  (Entamia.s),  45. 
irroratus  (Heteromys),  105. 
Ischnoglossa  nivalis,  280. 
Isodon  pilnrides,  170,  171. 
isthmica  (Dasyprocta),  174. 

jalapae  (Mus),  65. 


jalapae  (Oryzomys),  93. 
jamaicensis  (Artibeus),  288. 
jubata  (Falcifer),  10. 
jubata  (Myrmecophaga),  10. 

kadiacensis  (Microtus),  121. 
kadiacensis  (Putorius),  222,  228. 
keeni  (Peromyscus),  76. 
keeni  (Sitomys),  76. 
keenii  (Myotis).  258. 
keenii  (Vespertilio),  258. 
kenaiensis  (Vulpes),  206. 
kennedyl  (Oreamnoe),  23. 
klamathensis  (Lepus),  180. 
klamathensis  (Reithrodontomys),  97. 
klamathensis  (Sciuropterus),  iO.%\ 
kodiacensis  (Spermophilus),  48,f^. 

labiatos  (Dicotyles),  13. 
Ubradoriua  (Lepus),  180. 
labradoriuB  (Microtus),  117. 
laceyi  (Reithrodontomys),  97. 
ladas  (Zapus),  166. 
Lagomys  collaris,  176. 

princeps,  176. 

schisticeps,  176. 
lagopus  (Canis),  206. 
lagopus  (Vulpes),  206. 
Lagurus,  126. 

migratorius,  126. 
lagurus  (Mus),  126. 
largha  (Phoca),  194. 
Larus  ebumeus,  193. 
lascivus  (Sciuropterus),  60. 
Lasionycteris,  258. 

noctivagans,  268. 
lasiopyga  (Glossonycteris),  286. 
Lai^iurus,  201. 

borealis,  261,  26^. 

cinereus,  262,  J6S. 

intermedins,  263. 

mexicanns,  262. 

pfeifferi,  262. 

seminolus.  262. 

teliotis,  262. 
Latax,  210. 

lutris,  210. 
lataxina  (Lutra),  211. 
lateralis  (Sciurus),  61. 
lateralis  (Spermophilus),  -^6\  51. 
lateralis  (Tamias),  51. 
laticeps  (Thomomys),  146. 
latifrons  (Neotoma),  106. 
latifrons  (Orthogeomys),  141. 
latifrons  (Spilogale),  216. 
latimanus  (Phenacomys),  112. 
latirostris  (Perognathus),  306. 
Latra  minima,  4. 
latrans  (Canis),  208. 
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lecontii  (Mus),  J)7. 

lecontii  (ReithnxionLomys),  97 

Lemmus,  138. 

aliiscensis,  134. 

insularls.  .303. 

nigripes,  134. 

trimucronatU8,  134. 

yukonen-sis,  134. 
lemmus  (Mus),  13^). 
leoninus  (Phoca),  196.  » 
lepkia  (Neotoma),  106. 
lepidus  (Natal UK),  274. 
tepidus  (Veepertilio),  274. 
Leporidaet  177. 
leporina  (Aplodontia),  63. 
l^rinus  (Vespertilio),  269. 
Leptonycteris,  286. 

nivalis,  286. 
leptums  (Peromygcus),  76. 
leptoruB  (Vespertilio),  268. 
Lepus,  177. 

alaoer,  185. 

alleni,  180,  181. 

americanus,  177. 

aquaticus,  183. 

arcticus,  179. 

arizonae,  184. 

asellus,  181. 

attwateri,  183. 

auduboni,  185. 

audubonii,  185. 

aztecua,  186. 

bachmani,  IS6,  189. 

bailey  i,  18.'). 

bairdii,  177.  178. 

bangsii,  179. 

bishopi,  179. 

brasiliensi.s,  190. 

californica,  181. 

calif  oniicus,  181. 

callotis.  181. 

eampestris,  179. 

caniclunis,  18(5. 

cerrosensis,  189. 

chapraani,  180. 

cinerascens,  ISS^  189. 

columbiensis,  178. 

conlinLs,  185. 
dalli.  178. 
deserticola,  182. 
diazi,  177. 
edwardsi,  182. 
eremicuR,  183. 
floridanus,  185. 
gabbi,  190. 
gaillardi,  181. 
glacialis,  179. 
grangeri,  187. 
graysoni,  187. 


Lepus  gri.se  us,  18.']. 

groenlandicus,  179. 

holzneri,  186. 

idalioensis,  1S9,  190. 

insolitus,  188. 

iiiKuiaris,  182. 

klamatheusis,  180. 

labradorius,  180. 

mac'farlani,  178. 

major,  186. 

mallurus,  186. 

martirensis,  182. 

meamsi.  186. 

melanotis,  182. 

merriami,  182. 

minor,  185. 

nuttalli.  188. 

nuttallii,  188. 

orizabae,  188. 

othus,  180. 

palitans,  181. 

paludicola,  188. 

palustris,  188. 

peninsularis,  189. 

phaeonotus,  178. 

pinetis,  186. 

poadromuR,  180. 

princeps,  176. 

rigid  us,  187. 

sanotidiegi,  187. 

struthopus,  178. 

subcinctus.  187. 

sylvaticus,  1S4,  186. 

Upeti,  11M>. 

telmali'UunHis,  184. 

texianus,  182. 

tiiiiidu^.  /;;.  180. 

transit  ionalis.  187. 

t  row  bri«l  •;('!,  189. 

truei,  184. 

t^cbukt.^chorurn,  180. 

uberifolor,  189. 

veratH-rucis,  188. 

virjjiniaiuis,  178. 

wa-sliingtoni,  180. 

w'a.sliin«:tonii,  180. 

xanti,  181. 

yucatanicus,  187. 
lestes  (Canis),  208. 
lesueuri  (Sorex),  236. 
lesueurii  (Amphisorex),  235. 
lesueurii  (Soi-ex),  235. 
leucodactylus  (Ilesperomys),  87. 
leucodon  (Neotoma),  10<t. 
leucogaster  (Hesperoniys),  iS(&. 
leucogaster  (llypuda(ni.s),  66. 
leucogaster  (Mus),  89. 
leucogaster  (Onyrhoiuys),  Q^. 
leucoparia  (Putorius),  225. 
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teucoparia  (Spilogale),  215. 
leucopbaeiiB  (Arvicola),  123. 
teucophaeuB  (Microtus),  128. 
leuoopus  (Hesperomys),  76. 
leucopus  (Musculus),  76. 
leucopus  (Peromyscus) ,  76,  77. 
leuootis  (Sciurus),  31. 
leucurus  (Cervus),  16. 
leucurus  (Cynomys),  67. 
leucurus  (Odocoileus),  16. 
leucurus  (Peromyscus),  77. 
leucurus  (Spennophilus),  .^6',  51. 
leucurus  (Tamias),  r,i. 
levipes  (Peromyscu's),  77. 
lewisii  (Arctomys),  TjH. 
lewisii  (Cynomys).  58. 
liardensis  (Ovis),  22. 
Lichonycteris,  286. 

obscurus,  286,  287. 
llliuui  (Pbyllostoraa),  21>:J. 
lilium  (Stumira),  293,  J9J^. 
limitis  (Sciurus),  36. 
Limnolagus,  183,  IS^. 
lineatuni  (Phyllostoma),  2JX). 
lineatus  (Vampyrops),  290. 
littoralis  (Sigmodon),  90. 
littoralis  (Urocyon),  203. 
littoralis  (Vulpes),  203. 
Loncheres,  169. 

armata,  170. 

armatus,  169,  170. 
Loncherinae,  169. 
Lonchorhina,  277. 

aurita,  277. 
longioauda  (Mustela),  223. 
longicauda  (Ochetodon),  97. 
longicauda  (Putorius),  223,  224. 
longicauda  (Reithrodon),  97. 
longicauda  (Reithrodontomys),  97. 
longicauda  (Sorex),  238. 
longicaudatus  (Heteromys),  165. 
lougicaudus  (Arvicola),  122. 
longicaudus  (Microtus),  1^2. 
longicaudus  (Onychomys),  ^. 
longicaudus  (Phenacomys),  112. 
longicrus  (Myotis),  266. 
longicrus  (Vespertilio),  256. 
longimembris  (Otognosis),  158. 
longimembris  (Perognathus),  168,  305. 
longipes  (Dipodops),  153. 
longipes  (Onycboinys),  66. 
longipes  (Perodipus),  163. 
longirostris  (Sorex),  241. 
loquax  (Sciurus),  32. 
lopdi  (Abromys),  159. 
lordi  (Perognathus),  169. 
loringi  (Evotomys),  114. 
lotor  (Procyon),  228,  229. 
lotor  (Ursus),  228. 


lucasana  (Spilogale),  216. 
lucifugua  (Myotis),  265,  25S.,  SOS. 
lucifugus  (Vespertilio),  265. 
ludoYicianus  (Arctomys),  57,  68. 
ludovicianus  (Cynomys).  68. 
ludovicianus  (Microtus),  128. 
ludovicianus  (Sciurus),  36. 
luscus  (Gulo),  218. 
luscus  (Ursus),  218. 
luteiventris  (Eutamias),  44. 
luteiventris  (Tamias),  44. 
lutensis  (Putorius),  220. 
luteolus  (Ursus),  234. 
lutescens  (Geomys),  137. 
Lutra,  210. 

annectens,  210,  211. 

brasiliensis,  210. 

canadensis,  211. 

degener,  212. 

felina,  210. 

hudsonica,  211. 

lataxina,  211. 

marina,  210. 

minima,  3. 

paciiica,  211. 

sonora,  212. 

vaga,211. 

vulgaris,  210. 
Intra  (Mustela),  210. 
latreocephala  (Mustela),  220. 
lutreocephalus  (Putorius),  220,  2U. 
Lutreola,  220. 

energumenos,  220. 

ingens,  220. 
lutreola  (Mustela),  220. 
Lutrinae,  210. 
Intris  (Enhydris),  210. 
lutris  (Latax),  210. 
lutris  (Mustela),  210. 
Lyciscus  cagottis,  208. 
Lynx,  199. 

baileyi,  200. 

califomicus,  200. 

canadensis,  199. 

ereniicus,  201. 

fasciatus,  200. 

floridanus,  201. 

gigas,200. 

maculatus,  201. 

mollipilosus,  199. 

oc ulcus,  200. 

pallescens,  200. 

peninsularis,  201. 

rufa,  200. 

ruffus,  200. 

rufus,  200. 

subsolanus,  199. 

texensis,  201. 

vulgaris,  199. 
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lynx  (Felis),  IW. 
lygteri  (Sciurus),  39. 
lysteri  (Tamias),  39. 

macfarlani  (Lepus),  178. 
macfarlani  (Microtiw),  120. 
machetes  (Blarina).  248. 
machlis  (Alcen),  19. 
machrina  (Talpa),  249. 
machriuus  (Scalops),  249»  S50. 
macleayi  (Chilonycteris),  275. 
niacleayii  (Chilonycteris),  275. 
niacrodou  (Fil>er),  130. 
macrodon  (Sorex),  240. 
Macrogeomys,  142. 

cherriei,  142. 

costarieensis,  142. 

dolichocephalus.  142. 

heterodus,  142. 
maoropus  (Arvicola),  125. 
macropus  (Ilesperomys),  77. 
macropus  (Microtus),  125. 
macropus  (Neotoma),  107. 
macropus  (Peromyscus),  77. 
macrorhabdotes  (Eutamias),  41. 
macrorhabdotes  (Tamias),  41. 
Macrorhinus,  196. 

angustirostris,  190. 
macrorhimi?  (Peromyscus),  77. 
macrorhinus  (Sitomys),  77. 
macrospilotus  (Si>ermopbilii8),  55. 
macro^  (Cariacus),  16. 
macrotis  (Cervus),  15, 16. 
macrotis  (Cor3morhinu8),  266. 
macro tis  (Neotoma),  104, 106. 
macrotis  (Nyctinomus),  272. 
macrotis  (Plecotus),  265,  266. 
macrotis  (Sciuropterus),  61. 
macrotis  (Vulpes),  206. 
Macrotolagus,  180. 
Macrotus,  278. 

bocourtianus,  278. 

bcdleri,  278. 

calif omicus,  278. 

mexicanus,  278. 

waterhousii,  278,  279. 
macroura  (Mephitis),  213. 
macrourus  (Cervus),  14. 
macrourus  (Corvus),  14. 
macroums  (Dorcelaphus),  809. 
xoacroorus  (Mephitis),  218. 
macroorus  (Odocoileus),  14. 
macrourus  (Spermophilus),  809. 
macrourus  (Vulpes),  204. 
Macroxus  adolphei,  28. 

griseoflavus,  28. 

neglectus,  36. 
macrums  (Mephitis),  218. 
macrurus  (Microtus),  122. 


macrurus  (Sorex),  286. 
macrurus  (Vulpes),  204. 
maculata  (Euderma),  265. 
maculatum  (Eudenua),  265. 
maculatus  (Histiotus).  265. 
maculatus  (Lynx),  201. 
madrensis  (Peromyscus),  77. 
magister  (Neotoma),  108. 
magna  (Blarina).  249. 
magruderensis  (Perognathus),  159. 
major  (Aplodontia),  03. 
major  (Lepus),  185. 
major  (Neurotricnus),  254. 
major  (Peromyscus),  78. 
major  (Sitomys),  78. 
major  (Spermophilus),  55. 
major  (Zapus),  167. 
makkovikensis  (Sciuropterus),  61. 
mallurus  (Lepus),  186. 
Mammalia,  3. 
managuensis  (Sciurus),  29. 
maniculatus  (Hesperomys),  78. 
maniculatus  (Peromyscus),  78. 
mapurito  (Conepatus),  217. 
mapurito  (Viverra),  217 
margaritae  (Pen^gnathus),  168. 
marina  (Lutra),  210. 
maritimus  (Thalarctos),  284. 
maritimus  (Thalassarctoe),  284. 
maritimus  (Ursus),  234. 
Marmosa,  4. 

caneecens,  4. 

cinerea,  4. 

insular  is,  4. 

mexicana,  5. 

murina,  ^.  5. 

oaxacae,  5. 

sinaloae,  5. 
Marmota,  58. 
marmota  (Arctomys),  58. 
Marsipolaemus,  261. 
Marsupial  ia,  8. 
marsupial  is  (Didelphis),  7. 
martes  (Mustela),  226. 
martirensis  (Lepus),  182. 
martirensis  (Peromyscus),  78. 
martirensis  (Sitomys),  78. 
martirensis  (Thomomys),  146. 
mascotensis  (Sigmodon),  91. 
mastivus  (Noctilio),  270. 
mastivus  (Vespertilio),  270. 
maynardi  (Procyon),  229. 
Mazama,  i^,  17. 

dorsata,  23. 

montana,  28. 

peninsulae,  16. 

pula,  23. 

sartorii,  17, 18. 

sericea,  28. 
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inazama  (Evotomys),  115. 
mazaroa  (ThoinoiiiyH),  146. 
mcmurtrii  (Centurio),  294. 
meamsi  (Can is),  2(M). 
mearnsi  (Lepus),  186. 
meamsi  (Perogriathus),  305. 
meamsi  (Sciurus),  84. 
meamsii  (Peromyscus),  78. 
mearnsli  (Vesperimiis)f  78. 
medioximus  (Synaptomys),  133. 
medius  (Peromyscus),  85. 
megacephalus  (Microdipodops),  155. 
megacephalus  (Peromyscus),  78. 
megacephalus  (Sitomys),  78. 
Megadontomys,  86. 
megalophylla  (Moraioops),  277. 
m^alophylla  (Mormops),  277. 
megalops  (Peromyscus),  78. 
m^alotis  (Hesperomys),  79. 
megalotis  (Micronycteris),  280,  281, 
megalotis  (Peromyscus),  79. 
m^^lotis  (Phyllophora),  280. 
me^otis  (Reithrodon),  98. 
megalotis  (Reithrodontomys),  98,  SOL 
megalotis  (Schizostoma),  281. 
mekisturus  (Peromyscus),  79. 
melaiionotus  (Scim'us),  801. 
melanophiys  (Hesperomys),  70. 
melanophrys  (Onychomys),  67. 
melanophrys  (Peromyscus),  79. 
melanops  (Eptesicus),  260. 
melaiiops  (Tliomomys),  147. 
melaiiorhinus  {Ve.spertilio),  307. 
melanotis  (I^pus).  182. 
melanotis  (Oryzoniys),  03. 
melanotis  (Perognathus),  157. 
nielan.'tis  (Peromyscus),  79. 
melanura  (Neotoma),  106. 
melanurus  (Cai)r()my.s),  171. 
melanurus  (Dipodomys),  151. 
melanurus  (P^utamias).  42. 
melanurus  (Taraia.s),  42. 
Melinae,  212. 
mephitica  (Mephitis),  213. 
mephitica  (Viverra),  213. 
Mephitis,  212. 

avja,  212. 
elongata,  212. 
estor,  213. 
foetulenta,  213. 
holzneri,  214. 
hudsonica,  213. 
interrupta,  214,  215. 
macroura,  213. 
macmrus,  213. 
mephitica,  213. 
milleri,  214. 
occidentalis,  214. 
putorius,  215. 


Mephitis  scrutator,  213. 

spissigrada,  214. 
merriami  (Cratogeorays) ,  138. 
merriami  (Dipodomys),  149y  160,  I5t. 
merriami  (Eutamias),  41,  42. 
merriami  (Geomys),  138. 
merriami  (Lepus),  182. 
merriami  (Perognathus),  156,  SOS. 
merriami  (Peromyscus),  79. 
merriami  (Reithrodontomys),  98. 
merriami  (Sorex),  242. 
merriami  (Tamias),  41. 
merriami  (Vesperugo),  309. 
Metachirus,  6. 

f  uscogriseus,  6. 
myosurus,  6. 
nudicaiidatus,  6. 
quica,  6. 
mexicana  (Atalapha),  262. 
mexicana  (Blsuina),  248. 
mexicana  (Choeronycteris),  284. 
mexicana  (Dasyprocta),  174. 
mexicana  (Hystrlx),  178. 
mexicana  (Marmosa),  6. 
mexicana  (Neotoma).  106. 
mexicanum  (Coendou),  173. 
mexicanus  (Arvicola),  123. 
mexicanos  (Canis),  207. 
mexicanus  (Cariacus),  309. 
mexicanus  (Cervus),  16. 
mexicanus  (Cynomys),  58. 
mexicanus  (Hesperomys),  79. 
mexicanus  (Lasiurus),  262. 
mexicanus  (Macrotus),  278. 
mexicanus  (Micronycterls),  281. 
mexicanus  (Microtus),  123. 
mexicanus  (Myotis),  257. 
mexicanus  (Ochetodon),  98. 
mexicanus  (Odocoileus),  16. 
mexicanus  (Oryzomys),  93. 
mexicanus  (Otopteins),  278. 
mexicanus  (Peros^nathus),  157. 
mexicanus  (Peromyscus),  79,  80. 
mexicanus  (Reithrodon),  98. 
mexicanus  (Reithrodontomys),^,  99. 
mexicanus  (Sciurus),  52. 
mexicanus  (Spermophilus),  52. 
mexicanus  (Synetheres),  173. 
mexicanus  (Vespertilio),  257. 
michiganensis  (Hesperomys),  80. 
michiganensis  (Mus),  80. 
michiganensis  (Peromyscus),  80. 
Micoureus,  4. 

microcephalus  (Arvicola),  303. 
Microchiroptera,  255. 
Microdipodops.  155. 

megacephalus,  156. 
microdon  (Canis),  209. 
Microlagus,  188. 
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MicronycU^ris,  280. 

behnii,  2»). 

tiirsuta,  280. 

hirsutus,  280. 

megalotis,  280,  281. 

mexicanus,  281. 

microtis,  281. 
micropos  (Natalus),  274. 
micropus  (Neotoma),  107. 
MicrosciuruSf  38. 
Microsorex,  242. 
Microtinae,  S4,  111. 
microtia  (Micronycteris),  281. 
Microtus,  116,  S02. 

abbreviatus.  121. 

acadicus,  117. 

alleni,  130. 

alticola,  123. 

alticolus,  123. 

angosticepa,  122. 

arizonenaia,  119. 

anricoloides,  125,  S04, 

auricularia,  120. 

austeruB,  1^. 

astecus,  118. 

baiidi,  128. 

borealis,  116. 

breweri,  118. 

califomicus,  120. 

canescens,  119. 

canicaudus,  119. 

cautus,  303. 

chrotorrhinus,  124. 

constrictus,  120. 

curtatus,  126. 

drummondi,  117. 

drumniondii,  117,  SOS. 

dutcheri,  119. 

edax,  120. 

euixus,  118. 

tisheri,  121. 

fontigenus,  117. 

fulvi  venter,  12o, 

guatemaleiisis,  129. 

haydenii,  128. 

innuitus,  121. 

insularis,  118,  303. 

kadiacensis,  121. 

labradorius,  117. 

leucophaeua,  123. 

longicaudus,  122. 

ludovicianuA,  128. 

macfarlani,  120. 

macropus,  125. 

macrurus,  122. 

mexicanus,  123. 

minor,  129. 

modestus,  117,  SOS. 

mogoUonensis,  123,  124. 


Microtus  montanus,  118. 

uionlax.  122,  S(fS. 

morosus,  3u4. 

nanus,  119. 

nemoralis,  12(5. 

nesophilus,  118,  SOS. 

nevadensis.  119. 

nigrans,  117. 

ocbrogaster,  128. 

operarius,  120. 

oregoni,  127,  S04. 

pallidus,  127. 

pauperrimus,  127. 

pennsylvanicus,  116,  117. 

phaeus.  123. 

pinetorum,  126. 

popofeneis,  121. 

principaliH,  304. 

pumilua,  304. 

quasiater,  126. 

ravus,  124. 

richardsoni,  124. 

rivularis,  119. 

scalopsoides,  125,  126. 

scirpensiH,  120. 

serpens,  127. 

silkensis,  121. 

Btonei,  303. 

terraenovae,  118. 

terrestris,  116. 

tetramerus,  122. 

townsendi,  122. 

townsendii.  121. 

uinbrosus.  129. 

uimla^K'ensis.  121. 

valli.(»la.  120. 

veil  (TONUS,  8<>:^. 

xauthofiimthus.  124. 

yakutateiisis,  121. 
Mictoniys,  182, 

innuitiLs.  Li  J,  i;3;3. 
Mida.s,  2iM;. 

geoffroii,  im. 

geoffroyi,  29(3. 
midas  (Simla),  29(5. 
middendorffi  (Ti-sus),  282. 
migratorius  (Lagurus).  12(J. 
milleri  (Mephitis),  214 
Mimon,  282. 

bennettii,  282,  JS3. 
minima  (Latra),  4. 
minima  (Lutra),  8. 
minima  (Sigmodon),  91. 
minimus  ((^hirimectes),  4. 
minimus  (Eutamias).  42. 
minimus  (Sigmodou).  91. 
minimus  (Tainias),  42. 
minnesota  (St^iurus),  82 
minor  (Arvicola),  129. 


Digitized  by  VjOOQIC 


332     PROCEEDINGS:   BOSTON  SOCIETY  NATURAL  HISTORY. 


minor  (Centurio),  294. 
minor  (Choeronycteris),  286. 
minor  (Lepus),  185. 
minor  (Microtus),  129. 
minor  (Zapus),  1«7. 
minusculus  (Scapanus),  251. 
minutus  (Nyctinomus),  273. 
miradorensis  (Eptesicus),  260. 
miradorensis  (Scotophilus),  260. 
miradorensis  (Vespertilio),  260. 
miscix  (Sorex),  236. 
mississippiensis  (Peroinyscus),  74. 
mitchelli  (Diix)domy8),  151. 
mobilensis  (Geomys),  136. 
modesta  (Arvicola),  117. 
modestus  (MicrotiLs),  117,  SOS. 
mogoiloneusiH  (Arvicola),  123. 
mogollonensis  (Microtus),  123,  124. 
mogollonensis  (Sciuru«),  34,  S5. 
mohavensis  (Nyctinomus),  273. 
mohaveiisis  (Spermophiiiis),  46,  52. 
moilipilosus  (Lynx),  199. 
mollipilo8U8  (Perognathus),  159. 
moilipilosus  (Sciurus),  34,  SOI. 
mollis  (Spermophilus),  53. 
Molossinae,  270. 
Moiossus,  270. 

abrasus,  271. 

oalifomicus,  271. 

nasutus,  S70,  271. 

obscurus,  270. 

rufus,  270. 
MonachuB,  195. 

tropicalis,  195. 
monachus  (Phoca),  195. 
monax  (Arctomys),  58,  69. 
monax  (Mas),  59. 
monochroura  (Neotoma),  107. 
Monodelphia,  8. 
Monophyllus,  285. 

clinedaphus,  285. 

plethodon,  285. 

portoricensis,  285. 

redmani,  285. 
montana  (Arvicola),  118. 
montana  (Mazaina),  23. 
montana  (Ovis),  22,  2S. 
montanus  (Dipodouiys),  150,  151. 
montanus  (Microtus),  118. 
montanus  (Ochetodon),  99. 
montanus  (Oreamnos),  23. 
montanus  (Rangifer).  20. 
montanus  (Reithrodon),  99. 
montanus  (Keithrodontomys),  99. 
montanus  (Zap us),  168. 
montereyensis  (Sorex),  239. 
monticola  (Peroicnathus),  169. 
monticola  (Sorex),  237. 
monticola  (Thomomys),  147. 


monticoluB  (Sorex),  237. 
monticolus  (Thomomys),  147. 
montserratense  (Stenoderma),  291. 
mordax  (Arvicola),  122. 
mordax  (Microtus),  122,  SOS. 
MormoopSf  277. 

blainvillii,  277. 

megalophylla,  277. 
Mormops  blainvillei,  277. 

megalophylla.  277. 
morosus  (Microtus),  304. 
morulus  (Sciurus),  37,  SS. 
moschatus  (Bos),  21. 
moBchatus  (Ovibos),  21,  2 J. 
mundus  (Putorius),  22.'). 
muricus  (Putorius),  222. 
Muridae,  24,  ^b. 
murina  (l)idelphLs),  4,  .5. 
miu*ina  (Marmosa),  5. 
Murinae,  '24,  65, 
murinus  (Didelphys),  5. 
murinus  (Vespertilio),  261. 
Mus,  65. 

alexandrinus,  65. 

anomalus,  164. 

arvalis,  116. 

bursarius,  136. 

califomicus,  70. 

cinereus,  102. 

citellus,  46. 

decumanus,  65. 

empetra,  48. 

floridana,  100,  108. 

budaonius«  134. 

jalapae,  65. 

lagurus,  126. 

lecontii,  95,  97. 

lemmus,  133. 

leucogaster,  89. 

michiganensis,  80. 

monax,  59. 

musculus,  65. 

norvegicus,  65. 

noveboracensis,  68,  77. 

paca,  175. 

palustris,  91,  94. 

pennsylvanica,  116. 

piloridee,  89. 

rattos,  65. 

rutilus,  113. 

terrestris,  124. 

tuza,  1S5,  186. 

volans,  62. 
musculoides  (Peromyscus),  80. 
Musculus  leucopus,  76. 
musculus  (Mus),  65. 
musculus  (Peromyscus),  80,  81. 
musculus  (Sitomys),  80. 
Mustela,  226. 
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Mostela  actuosa,  226. 

affinis,  226. 

americana,  226. 

americaiius,  226. 

atrata,  226. 

barbara,  219. 

brumal  is,  226. 

canadensis,  211,  227. 

caarina,  226. 

cicognanii,  221. 

frenata,  225. 

longicauda,  223. 

Intra,  210. 

lutre*>cephala,  220. 

luti-eola,  220. 

lutris,  210. 

martes,  226. 

nivali.s,  221. 

pacilica,  227. 

pennanii,  227. 

puU)rius,  220. 

richardsonii,  222. 

visoii,  220. 

vulgaris,  221, 

xanthogenys,  224. 
Mostelidae,  210. 
Mustelinae,  218. 
mutabilis  (Sorex),  241. 
matica  ((il(>8.sophaga),  284. 
Mycetes  palliatu.s,  297. 

villosns,  207. 
Mygalinae,  2r)3. 
Mynomes,  117,  118,  119,122,123,  126, 

803. 
Myodes  nigripes,  134. 

obensis,  134. 
myope  (Erethizon),  173. 
myosurus  (Metachirus),  6. 
Myotis,  255. 

alascensis,  256. 

califomicus,  266,  S08. 

caurinus,  257. 

ciliolabruni,  257. 

evotis,  258,  $08. 

keenii,  258. 

longicrus,  256. 

lucifugus,  255,  25B,  808, 
mexicanus,  257. 
nigricajis,  257. 
pallidas,  256. 
peninsularis,  256. 
saturatus,  256. 
subulatus,  267.  808. 
thysanodes,  258. 
velifer,  255,  807, 
yumanensis,  256. 
my  Otis  (Vespertilio),  265. 
Myoxus  chrysurus,  169. 
drammondi,  102. 


Myrmecophaga,  9,  10. 

didactyla,  9. 

jubata,  10. 

quadndaciyla,  10. 

sellata,  10. 

t^trada^tyla,  9,  10. 

tridactyla,  10. 
Myrmecophagidae,  9. 

nanus  (Arvicola),  119. 
nanus  (Microtus),  119. 
nanus  (Promops),  271. 
nanus  (Soifx),  240. 
Napaeozapus,  168. 

abieti^irum,  169. 

insignis,  169. 

roaneusis,  169. 
narica  (Nasua),  228. 
naiica  (Viverra),  228. 
nasicus  (Tlioiuomys),  147. 
naso  (Rhyntlionyiteiis),  267. 
naso  (Ve.^pertilio),  267. 
Nasua,  228. 

narioa,  228. 
nasua  (Viverra),  228. 
nasutus  (Mol()s.sas),  J70,  271. 
nasutus  (Peromy-^icus),  81. 
nasutus  (Promop.s),  271. 
nasutus  (V'esperimus),  81. 
Natalidae,  273. 
Nataius,  278,  27^. 

brevinianus,  274. 

lepidus,  274. 

micropus,  274. 

8tramineu.s,  27S,  274. 
natator  (Oryzomys),  94. 
navigator  (Neosorex),  242.,  243. 
navigator  (Soi-ex),  243. 
nayaritensis  (Sciurus),  35,  801. 
nebracensis  (Canis),  208.        • 
nebrascensis  (Hesperomys),  85. 
nebrascensis  (Peromyscus),  85. 
nebrascensis  (Reithrodontomys),  96. 
necator  (Vulpes),  205. 
neglecta  (Taxidea),  218. 
neglectus  (Eutamias),  44. 
neglectus  (Macroxus),  ZiS. 
neglectus  (Sciuras),  36,  37. 
neglectus  (Spermophilus),  53. 
neglectus  (Tamias),  44. 
negligens  (Sciurus),  38. 
Nelomys  amiatus,  169. 
neLsoni  (Blarina),  248. 
nelsoni  (Dicrostonyx),  135. 
nelsoni  (Geomys),  304. 
nelsoni  (Odocoileus),  16. 
nelsoni  (Orthogeoiuys),  141. 
nelsoni  (Oryzouiys),  93. 
nelsoni  (Ovis),  23. 
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nelsoni  (PerognatliiLs),  162. 
nelsoni  (Peroiuyscus),  81.  86. 
nelsoni  (Komerola^os),  177. 
iielKoni  (Sciurus),  27.  ' 
nelsoni  (Sperm  )pliilus),  53. 
nelsoni  (Xenoiuys),  110. 
Nelsonia,  109. 

neotomodon,  109. 
nemoFAlis  (.Microtus),  126. 
nemoralis  (Sciurus),  26. 
Neotiber,  130. 

alleni,  130. 
neomexicanus  (Putoriiis),  225. 
neomexicanus  (S  iurus),  34. 
Neomys  panaineiisis,  88. 
NeosciuriLs,  30. 
Neosorex.  242. 

albibarbis,  243. 

navigator,  :^4£,  243. 

palustris,  243. 
Neotoraa,  100. 

affinis,  104. 

albigtila,  105. 

alleni,  111. 

angusticeps,  105. 

aniiectens.  104. 

anthonyi,  101. 

arenacea,  101. 

arizonae,  101.  106. 

attwateri,  101. 

baileyi,  101. 

bella.  101. 

bryanti,  101. 

bullau.  107. 

californica,  101. 

campestrb?,  102. 

canescens,  107. 

ciuerea,  100,  102. 

cinnamoinea,  103. 

Columbiana  102. 

cumulator,  103. 

desertorum,  103,  106. 

dispar,  104. 

drummondi,  102. 

fallax,  103. 

ferrui^inea,  103. 

floridana,  103,  I04. 

fulviventer,  104. 

fuHca,  102. 

fuscipe-s,  104,  107,  109. 

gilva,  106. 

graiigeri,  105. 

intermedia,  lOJ,  106,  106,  109. 

latifrons,  106. 

lepida.  106. 

leucod(m.  106. 

macro  pus,  107. 

macrotis,  104,  105. 

magLster,  108. 


Neotoma  melanura,  106. 

mexicana,  106. 

micropus,  107. 

monochroura,  107. 

occidentalis,  102. 

orizabae,  107. 

orolestes,  107. 

pennsylvanica,  108. 

pinetorum,  108. 

rubida,  104. 

rupicola,  108. 

saxamans,  108. 

simplex,  105. 

sinaloae,  108. 

sola,  103. 

splendens,  108. 

streatori,  105. 

surberi,  107. 

tenuicauda,  109. 

torquata,  109. 

venusta,  109. 
Neotominae,  100. 
Neotomodon,  110. 

alstoni,  110. 

orizabae,  110. 

perotensis,  110. 
neotomodon  (Nelsonia),  109. 
Neeolagus,  184. 

nesophilus  (Microtus),  118,  SOS. 
Neurotrichus,  253. 

gibbsi,  253. 

gibbsii,  253. 

hyacinth inus,  254. 

major,  254. 
nevadensis  (Dipodomys),  151. 
nevadensis  (Microtus),  119. 
nevadensis  (Nyctinomus),  273. 
nevadensis  (Perognathus),  168. 
nevadensis  (Sorex),  238. 
nevadensis  (Thomomys),  147. 
nevadensis  (Zapus),  167. 
nichollsi  (Stenoderma),  291. 
nigellus  (Peromyscus),  76. 
nigellus  (Sitomys),  75. 
niger  (Sciurus),  86,  37. 
nigrans  (Microtus),  117. 
nigrescens  (Blarina),  248. 
nigrescens  (Heteromys),  166. 
nigricans  (Myotis),  257. 
nigricans  (Thomomys),  146. 
nigricans  (Vespertilio),  257. 
nigrlculus  (Peromyscus),  74. 
nigripes  (Lemmus),  134. 
nigripes  (Myodes),  134. 
nigripes  (initorius),  221. 
nigripes  (Sciurus),  30. 
nitidus  (Vespertilio),  266. 
nitratoides  (Dipodomys),  161. 
nitratus  (Dipodomys)*  151. 
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nivalis  (Iscbnoglossa),  28(5. 
nivalis  (Leptonycteris),  286. 
nivalis  (Mustela),  221. 
nivariut!  (Evotomys),  116. 
niveiventris  (Hesperomys),  81. 
niveiventris  (Peromyscus),  81. 
Noctilio.  269. 

americanus,  269. 

mastivus,  270. 
Noctilionidae,  267.  ; 
NocUIioninae,  269.  ' 
noctivagans  (Lasionycteris),  258. 
noctivagans  (Vespertilio),  258. 
noctivagans  (Vesperugo),  258. 
norvegicus  (Mus),  65. 
Notiosorex,  244. 

crawfordi,  244. 

evotis,  245. 

gigas,  245. 
notius  (Putorius),  223. 
noveboracensis  (Atalapha),  262. 
noveboracensis  (Mus),  68,  77. 
noveboracensis  (Peromyscus),  77. 
noveboracensis  (Putorius),  223. 
novemcinctum  (Tatu),  11. 
novemcinctus  (Dasypus),  11. 
novemcinctas  (Tatu),  12. 
novemcinctus  (Tatusia),  12. 
nabilus  (Canis).  207. 
nubiterrae  (Peroinyscus),  71. 
nuchalis  (Sciurus),  27. 
nodicaudata  (Didelphys),  6. 
nadicaadatus  (Metachirus),  6. 
uodicaudus  (Hesperomys),  88. 
nudicaudus  (Tylomys),  88. 
nodipes  (Hesperomys),  81. 
nudipes  (Peromyscus),  81. 
nuttalii  (Peromyscus),  82. 
nuttalli  (Arvicola),  81. 
nuttalii  (Lepus),  188. 
nuttalli  (Peromyscus),  81. 
nuttallii  (Lepus),  188. 
KycUcea  cynocephala,  272. 
NycUceius,  263. 

cubanus,  264. 

bumeralis,  264. 
Nycticejus  crepuscularis,  264. 
Kyctinomus,  271. 

aegyptiacus,  271. 

brasiliensis,  271,  £7£. 

calif omicus,  272. 

cynocephalus,  272. 

depressus,  272. 

femorosaccus,  272. 

gracilis.  272. 

ma^mtis.  272. 

minutus,  273. 

mohavensis,  273. 

nevadensis,  273. 


Nyctinomus  orthotis,  273. 
Nyctipithecinae,  297. 
Nyctipithecus,  297,  298. 

rufipes,  298. 

vociferans,  298. 

oaxacae  (Marmosa),  5. 
oaxacensis  (Peromyscus),  82. 
obensis  (Myodes),  134. 
obesus  (Odobaenus),  196. 
obesus  (Odobenus),  196. 
obesus  (Trichechus)»  196. 
obscura  (Blarina),  247. 
obscurus  (Eulamias),  42. 
obscurus  (Evotomys),  115. 
obscurus  (Fiber),  130. 
obsciu^us  (Lichonycteris),  £86,  287. 
obscurus  (Molossus),  270. 
obscurus  (Perognathus),  306. 
obscurus  (Pipistrellus),  259. 
obscurus  (Sorex),  238,  307. 
obscurus  ( Tamias),  42. 
obsidianus  (Spermophilus),  55. 
obsoletus  (Spermophilus),  53. 
occidentalis  ((^ervus),  18. 
occidental  is  (Evotomys).  115,  30."?, 
occidentalis  (Mephitis),  214. 
occidentalis  (Neotoma),  102. 
occisor  (Putorius),  223. 
Ochetodon  humilis,  97. 

longicauda,  97. 

mexicanuR,  P8. 

moutanus,  99. 
Ochotona,  175. 

alpinus,  175. 

collaris,  176. 

cuppes,  176. 

ochotona,  175. 

princeps,  176. 

pusillus,  175. 

saxatilis,  176. 

schisticeps,  176. 
ochotona  (Ochotona),  175. 
Ochotonidae,  175. 
ochraceus  (Evotomys),  114. 
ochrogaster  (Hypudaeus),  128. 
ochrogaster  (Microtus),  128. 
ochrogenys  (Eutamias),  45. 
ochropus  (Canis),  209. 
Octodontidae,  169. 
oculatus  (Sciurus^,  35,  SO  J. 
oculeus  (Lynx),  200. 
ocythous  (Urocyon),  203. 
Odobaenus  obesus.  196. 

rosmarus,  197. 
Odobenidae,  196. 
Odobenus,  196. 

obesus,  19(5. 

rosmarus,  197. 
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Odocoileus,  13. 

acapulcensis,  14. 

americanus,  14. 

borealis,  14. 

calif  omicus,  16. 

cerrosensis,  14. 

culumbianus,  15. 

couesi,  15. 

crooki,  15. 

ereuiicufl,  16. 

hemionii8»  15,  16. 

leucurus,  16. 

macrounis,  14. 

inexicanus,  16. 

nelsoni,  16. 

osceola,  17. 

peninsulae,  16. 

scaphiotus,  15. 

sitkensis,  15. 

speleus,  13. 

texensis,  17. 

thoinasi,  17. 

toltecus.  17. 

truei,  17,  300. 
oeretedi  (Chrysotlirix),  298. 
oerstedii  (Chrysothrix),  297. 
oerstedii  (Saimiri),  297. 
olivaceus  (Perognathus),  159,  305. 
olivaceiis  (Speniiophilus),  56. 
olympica  (Aplodonlia),  64. 
olympica  (Spilogale),  216. 
olympicus  (Phenacomys),  112. 
olympicus  (Sciuropterus),  60. 
olympus  (Arctomys),  59. 
Olympus  (Felis),  198. 
onca  (Felis),  198. 
Onychomys,  Q^. 

arcticeps,  66. 

arenicolaf  67. 

brevicaudus,  66. 

f  uliginosus,  66. 

leucogaster,  Q^. 

longicaudufl,  QQ, 

longipes,  66. 

melanophrys,  67. 

osceola,  17. 

pallescens,  67. 

perpallidus,  67. 

ramona,  67. 

torridus,  67. 
operarius  (Arvicola),  120. 
operarius  (Microtus),  120. 
operarius  (Thomomys),  147. 
oramontis  (Phenacomys),  802. 
orarius  (Scapanus),  261. 
orarius  (Sciurus),  301. 
orarius  (Zapus),  168. 
orca  (Evotomys),  113. 
ordi  (Perodipus),  154. 


ordii  (Dipodoinys),  154. 
ordii  (Perodipus),  153y  154. 
Oreamnos,  23. 

kennedyi,  23. 

montaiius,  23. 
oreajs  (Peromyscus),  82. 
oregoneusis  (Felis),  198. 
oregonensis  (Felix),  198. 
oregoneusis  (Pteromys),  61. 
oregonen-sis  (Putorius),  225. 
oregoneusis  (Sc^iuropteriw),  61. 
oregoni  (Arvicola),  127. 
oregoni  (Microius),  127,  304. 
oregonus  (Arvicola),  127. 
oregonus  (Bassari.scas),  230. 
oregonus  (Sperinophilus),  54. 
oregonus  (Zapus).  167. 
oreocetes  (Cratogeoniys),  139. 
oreocetes  (Eutaniias),  42. 
oreopolus  (So rex),  239. 
oribasus  (Putorius),  224. 
orizabae  (Lepus),  188. 
orizabae  (Neotoma).  107. 
orizabae  (Neotoiuodon),  110. 
orizabae  (PerouiysciLs),  80. 
orizabae  (Sorex),  238. 
orizabae  (Thomomys),  147. 
ornatus  (DipcKlomys),  151. 
ornatus  (Sorex),  240. 
orolestes  (Neotoma),  107. 
orophila  (Blarina),  247. 
orophilus  (Phenacomys),  111,  SOB. 
Orthogeomys,  140. 

grandis,  141. 

latifrons,  141. 

nelsoni,  141. 

scalops,  141. 
orthotis  (Nyctinomus),  273. 
Orthriomys,  129. 
Oryctolagus,  184. 
Oryctomys  bottae,  144. 
Oryzomys,  91. 

alfaroi,  92. 

antillarum,  92. 

aquaticus,  92. 

bulleri,  92. 

chapman i,  92. 

cherriei,  95. 

chrysomelas,  92,  100. 

coloratus,  94. 

costaricensis,  92. 

couesi,  92,  93. 

f  ulgens,  93. 

fulvescens,  93. 

gracilis,  93. 

jalapaCf  93. 

melanotis,  93. 

mexicanus,  93. 

natator,  94. 
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(>r>zoiiiy.s  pahistris.  fl4,  SIO. 

j>eniiisulae,  IM. 

talanmneae,  IM. 

vi'-tiis.  »4. 
<Haria  califoniiaua.  /.W,  11)1. 

califomianus,  101. 

srillespii,  IIH). 

stelltri,  19L 
Oiarlidae,  190. 
otims  a^pus),  180. 
OtfJirimsi.s  lon^iniembris,  IviH. 
OtdMtenis.  278. 

l>ocoiinianus,  278. 

bulleri,  27H. 

californiciis,  278. 

inexioaims.  278. 

w.iterhuiLHei.  270. 

\vat*;rhoUHij,  270. 
OioscHinus,  81. 
()tosi>ermophiluK,  40. 
<)vib*..s  21. 

iiioschatus,  21,  .''..''. 

wardi,  22. 
Oviljovinae,  21. 
OviM,  22. 

arieH,  22. 

canadensis,  22. 

dalll,  12. 

iiardeiihis,  22. 

montana,  22 ,  28. 

neisoni,  23. 

.stonei,  22. 

paca  (Agouti),  175. 
paca  (Coelogenys),  175. 
paca  (Mns),  175. 
pacitica  (Aplodontia),  64. 
pacitica  (Lutra),  211. 
pacilica  (Miistela),  227. 
pacifica  (Procyon),  220. 
paciticus  (Antrozous),  267. 
pacificus  (Castor),  63. 
pacificos  (Perognathus).  158. 
pacificus  (Sorex),  242. 
pacificus  (Zs^UB),  l(t8. 
Pagophila,  193. 
Pagophilus,  193. 
palitans  (Lepus),  181. 
pallescens  (Corynorhinus),  266. 
pallescens  (Lynx),  200. 
palle«cens  (Onychomys),  67. 
pallescens  (Peromyncus),  80. 
palle8cen8  (Thomomys),  144. 
palliata  (Allouatta),  297. 
palliate  (Aluatta),  297. 
palliatus  (Mycetes).  297 
[»allidnlus  (Dipodomys).  150. 
pallidum  (Coendou),  17i*. 
pallidus  (Antrozous).  261*,  2G7. 
(lallidim  (Arvicola),  127. 


[>allidus  (CaUiromys),  6. 
pallidus  (Canis),  208. 
pallidus  ((Vi-colabes).  173. 
pallidus  (Coendu),  174. 
pallidus  (Fiber).  131. 
pallidus  (Microtus  .  127. 
pallidas  (Myotis),  25(5. 
pallidus  (Philander),  6. 
pallidus  (Pnicyon),  229. 
pallidus  (Reithrodontomys),  98. 
pallidus  (Signi(Mlon),  l»o. 
pallidus  (Spermophilus),  5<5. 
pallidus  (Tauiias),  42. 
pallidus  (Vesi)ertilio).  2<W>. 
pahnarius  (Peroniyscus),  75, 
palmeri  (Dipcnlops),  154. 
palmeri  (Kutamias),  43. 
palmeri  (IVrtxlipus),  54. 
palmeri  (Sorex),  244. 
paludicola  (Lepus),  183. 
pahistris  (Hesperoniys),  1*4. 
palustris  (Lepus),  183. 
pahistris  (Mus),  94. 
pahistris  (Neosorex),  243. 
palustris  (Oryzomys),  94,  -ilO. 
palustris  (Sorex),  243,  SIO. 
pananiensis  (Hesperoniys),  88. 
panamensis  (Xeoinys).  88. 
panameusis  (Tylomys),  88,  stt. 
])anamintinus  (Kutamias),  43. 
pauamintinus  (IVnxlipus),  154. 
panamintinus  (Perognathus),  157. 
panamintinus  (Taniias),  43. 
paniscus  (Simla),  298. 
Pappogeomys,  138. 

albinasus,  138. 
.  bulleri,  138,  .iOo. 
Paradoxurus  annulatus.  231 . 
paradoxus  (Perognathus),  1(K),  .ioo. 
paradoxus  (Solenodon),  254. 
Parascalops,  252. 

breweri,  252. 
Parasciurus,  36. 
pardalis  (Felis),  198. 
pardina  (Felis),  199. 
parnellii  ((^hilonycteris),  275. 
pamellii  (Phyllodia),  275. 
parva  (Blarina),  247. 
parvidens  (Spermophilus),  52. 
parvidens  (Urocyon),  204. 
parvula  (Hhogeessa),  264. 
parvulus  (Vesperugo),  2(M. 
parvus  (Cricetodipus),  158,  i.T.v. 
parvus  (Dipodomys),  151. 
parvus  (Perognathus),  158. 
parvus  (Sorex).  Jj^ti,  247. 
parvus  (Spermophilus),  56. 
panj^errima  (Arvicola),  127. 
pauperriinus  (Microtus),  127. 
pecari  (Taya.ssu),  12. 
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Pedomys,  128. 
Peltorhlnus,  21)1. 
penicillatus  (Perogiiathus),  161. 
penicillatus  (Peroniyscus),  70. 
peninsulae  (Blarina),  246. 
peninsulae  (Cauis),  209. 
peninsulae  (Eptesicus),  261. 
peninsulae  (Mazama),  16. 
peninsulae  (Odocoileus),  16. 
peninsulae  (<  )r>'zomy8),  94. 
peninsulae  (Perognathus),  163. 
peninsulae  (Puturiiis).  223. 
peninsulae  (Spfiuiophilus),  52. 
peninsulae  (T..uiiiis),  »"j2. 
peninsulae  (Vespeitilio),  2(J1. 
peninsularis  (Lepus),  189. 
peninsularis  (Lynx),  201. 
peninsularis  (Alyotis),  25r>. 
pennanti  (Mustela).  227. 
pennsylvaniea  (Mus),  116. 
pennsylvanica  (Neotoiua),  108. 
pennsylvauicus  (Microtus).  116,  117, 
pennsylvanicus  (Vulpes),  204. 
peregrina  (Blarinah  248. 
peregrinus  (Cratogeomys),  139. 
peregrinus  (Thoniomys),  147. 
Perissodactyla,  24. 
pemix  (Peiognathus),  161. 
Perodipus,  7J^^  153. 

agilis,  153. 

chapniani,  153. 

columbianus,  154. 

compactus,  15^1 

longipes,  153. 

ordi,  154. 

ordii,  153,  164. 

palmeri,  164. 

panamintinus,  154. 

richardsoni,  164. 

eennetti,  154. 

fitreatori,  155. 
Perognathus,  155. 

alticola,  169. 

alticolus,  159. 

amoenus,  306. 

amplus.  158. 

angustirostris,  161. 

anthonyi,  162. 

apache,  157. 

aienarius,  161. 

arenicola,  157. 

amiatus,  306. 

artus,  162. 

baileyi,  160. 

bangsi,  158. 

bimaculatus,  156, 

brevinasus,  168. 

bryanti,  163. 

californicus,  163,  S06. 


Perognathus  callistus,  167. 

canescens,  162. 

Columbian  us,  159,  160. 

conditi,  306. 

copei,  306. 

dispar,  163. 

eremicus,  161. 

fallax,  162. 

fasciatus,  155,  156. 

femoral  is,  l(t3. 

flavescens,  156,  305. 

flavus,  156. 

lormosus,  160. 

fuliginosus,  157. 

gilvus,  156. 

goldmani,  162. 

hispidus.  1(K),  305. 

infraluteus,  150. 

inomatus,  305. 

intermedins,  162,  306. 

latirofitris,  :306. 

longinienibris,  158,  305. 

loixii,  159. 

magruderensis,  159. 

margaritae,  163. 

mearnsi,  305. 

melanotis,  157. 

merriami,  16*>,  305. 

mexicaiius,  157. 

moUipilosus,  159. 

monticola,  159. 

nelsoni,  162. 

nevadensis,  158. 

obscurus,  806. 

olivaceus,  159,  305. 

pacific  us,  168. 

pananuntinus,  167. 

paradoxus,  160,  306, 

parvus,  158. 

penicillatus,  161. 

peninsulae,  163. 

pemix,  161. 

pricei,  161. 

rostratus,  162. 

spilotus,  306. 

spinatus.  160,  163. 

stephensi,  161. 

zacatecae,  160. 
Peromyscus,  68. 

abietorum,  71. 

affini8,68. 

akeleyi,  68. 

anastasae,  68. 

anthonyi,  68. 

arboreus,  68. 

arcticus,  84. 

arenarius,  73,  83. 

arizonae,  84. 

artemislae,  84. 
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Peromyscus  attwateri,  08. 
auripectas  «8,  6\9. 
aaritiis,  69. 
austerus,  (^9. 
aztecus,  69. 
baliolus,  83. 
banderaniis,  69. 
bellus,  69. 
boylii,  69. 
bronneus,  81. 
calif ornic  us,  70. 
canadensis,  70. 
canus,  71. 
cedroseusis,  71. 
cherriei,  71. 
cineritius,  71. 
dementis,  84. 
comptns,  72. 
coolidgei,  85. 
crinitns,  72. 
cristobaiensis,  87. 
deserticola,  85. 
deserticolus,  85. 
difficilis,  72. 
dubius,  72. 
dyselius,  72. 
eremicus,  72. 
eva,  73. 
exiguus,  73. 
felipensis,  73. 
floridanus,  73,  77. 
fraterculus,  73,  74. 
furvus,  74. 
gambelii,  85. 
geronimensis,  74. 
gilberti,  74. 
gossypinus,  74,  78, 
gratus,  75. 
guatemalensis,  75. 
gymnotis,  75. 
herronii,  75. 
hylocetes,  75. 
insignis,  76. 
insolatos,  76. 
insalanas,  76. 
keeni,  76. 
leptunu,  76. 
leucopus,  76,  77. 
leucurus,  77. 
levipes,  77. 
macropus,  77. 
macrorhinus,  77. 
madrensis,  77. 
major,  78. 
maniculatus,  78. 
martirensis,  78. 
mearnsii,  78. 
medius,  85. 
megacephalus,  78. 


Peromyscus  megalope,  78. 

megalotis,  79. 

mekisturus,  79. 

melanophrys.  79. 

melanotis,  79. 

merriami,  79. 

mexicanus,  79,  SO. 

michiganensis,  80. 

misslssippiensis,  74. 

musculoides,  80. 

musculu8,  80,  8 J. 

nasutus,  81. 

nebrascensis,  85. 

nelsoni.  81,       86. 

nigellus,  75. 

nigriculus,  74. 

niveiventris,  81. 

noveboracensLs,  77. 

nubiterrae,  71. 

nudipes.  81. 

DUttalii,  82. 

nuttalli,  81. 

oaxacensis,  82. 

oreas,  82. 

orizabae,  80. 

pallescens,  80. 

palmarius,  75. 

penicillatus,  70. 

phasma,  82. 

pinalis,  70. 

propinquus,  73. 

rhoadsi,  83. 

robustus,  82. 

rowleyi,  70. 

rufinus,  82. 

saturatus,  86. 

saxatilis,  80. 

scitulus,  72. 

sitkensis,  82. 

Bonoriensis,  86. 

spicilegus,  83. 

stephensi,  83. 

subarcticus,  86. 

subgriseus,  83. 

taylori,  SS. 

tehuantepecus,  84. 

texanus,  84. 

thomasi,  86. 

thurberi,  8(J. 

tibiironensis,  87. 

tornillo,  87. 

totontepecus,  80. 

truei,  87. 

umbrinus,  71. 

yucatanicus,  87. 

zarhynchus,  87. 
Peropteryx,  269. 

canina.  269. 
perotensis  (Cratogeomys),  139. 
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peroteiisis  (Dipoclomys),  152. 
peroteiisis  (Neotomodon),  110. 
l>eroteiisi8  (Spermopliilus),  64. 
perotis  (Promops),  271. 
perpallidus  (Onychomys),  rt7. 
perpallkluH  (Thomomys),  148. 
personata  (Chilonycteris),  27r),  ;>76. 
persouatura  (PhylloHtoma),  281). 
personatus  (Geomy.^),  137. 
pensonatus  (Sorex),  23.'),  .W7. 
I^erspicillatus  (Artibeus),  280. 
perspicillatus  (Vespertilio),  ^88,  280. 
petulans  (Scinrus),  33. 
pfeifferi  (Atalapha).  2fV2. 
pfeifferi  (Lasiuriis),  202. 
phaea  (Aplodontia),  04. 
phaeotmatha  (Arctx^mys),  40. 
phaeo^iathus  (Spermophilus),  40. 
phaeoiiotus  (Lepiis),  178. 
phat'us  (Arvicola),  123. 
phaeus  (Microtus),  123. 
pliasiiia  ( Peroinyscus) ,  82. 
Phenacomys,  111.  S(J4. 

celatus,  112,  $0.2. 

constablei,  112. 

cra8su8,  112. 

iiiterinedius,  111. 

latimaims.  112. 

lon^ncaudus,  112. 

olyiiipicus,  112. 

orauioiitis,  302. 

orophilus,  111,  302. 

preblei,  112. 

truei,  301. 

ungava,  11 J y  302. 
phenax  (Spilogale),  216. 
philander  (Didelphis),  6. 
Philander  pallidus.  0. 
phillipii  (Dipodomys).  152. 
phillipsi  (l)ipodomys),  152. 
phillipsii  (Dipodomys),  14-*,  152. 
Phoca,  102,  lif4. 

barbata,  1J)4. 

cristata,  105. 

fasciata,  192,  103. 

foetida,  103. 

groeiilandica,  103. 

grypus,  194^  105. 

hispida,  103. 

largha,  104. 

leoiiinus,  106. 

nionachus,  106. 

proboscidea,  106. 

rosniarus,  196,  107. 

tropicalis.  105. 

ursina,  101,  102. 

vitulina,  192,  104. 
Phocidae,  102. 
Phyllodia  parnellii,  275. 


Phyllonycteris,  287. 

bombifrons,  287. 

planifrons,  287. 

poeyi,  287. 

.sezekorni,  287. 
Phyllophora  megalotis,  280. 
Phyllops,  202. 
Phyllostoma  alboiuaculatuni,  202. 

bennettji,  282. 

bemicaudum,  283. 

bilabiatum,  203. 

bi-evicaudmn.  283. 

hastatum,  282. 

lilium,  203. 

lineatum,  200. 

l)ei'sonatum,  280. 

p!anir()8ti"e,  280. 

rotunduni,  21  >5. 
Phyllit.stoiuaMdae,  275 
PhylloKiomaiinae,  277. 
Phyllostomus,  282. 

hastatus,  282. 
picinum  (Erethizon),  172. 
piciuus  (Erethizon),  172. 
pictus  (Eiitamias).  42. 
pictus  (Heteromys),  105. 
pictus  (Taiuia.s),  42. 
pigra  (DiUelphis).  7. 
pilorides  (Caproniys),  171. 
piiorides  (H^peromy.s),  80. 
piloride.s  (Holochilu.s),  80. 
pilorides  (Isodon).  170,  171. 
pilorides  (Mus).  80. 
pinalis  (Peroinyscus),  70 
pinalis  (Sitomys),  70. 
pinetis  (Geomys),  135. 
pinetis  (Lepus),  180. 
pinetoruui  (Arvicola),  125. 
pinelorum  (Microtus),  125. 
pinetorum  (Neotoma),  108. 
pinetoruni  (Psammomys),  126. 
pinetorum  (Thomomys),  147. 
Pinnipedia,  100. 
Pipistrellus,  250. 

australis,  250. 

hesperus,  250,  809, 

obscunis,  259. 

subflavus,  260. 

veraecrucis,  259. 
pipistrellus  (Vespertilio),  260. 
Pitymys,  126. 
Plagiodontia,  172. 

aedium,  172. 
planiceps  (Platygeomys).  140. 
planifrons  (Pbyllonycteris),  287. 
planirostre  (Phyllostoma),  289. 
planirostre  (Urodenna),  289. 
Platygeomys,  140. 

fumoRUS,  140. 
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Platygeomys  gymnurus,  140. 

planiceps,  140. 

tylorhinus,  140. 
platyrhinus  (Sorex),  230. 
Plecotus  macrotis,  J65,  2<J0. 

townsendii,  266. 
plesius  (Spermophilus),  49. 
plethodon  (Monophyllus),  285. 
plicata  (Balantiopteryx),  208. 
plicata  (Saccopteryx),  268. 
poadromus  (Lepus),  180. 
poeyi  (Phyllonycteris),  287. 
polaris  (Thalarcto-s),  234. 
poliopus  (Sciurus),  26,  Soo. 
PolyproUMloiitia,  3. 
popofeiLsis  (Microtus),  121. 
portoricensis  (Monophyllus),  285. 
Potos,  227. 

caudivolvulus,  227. 
pratensis  (Spermophilus),  55. 
preblei  (Phenacoiiiys),  112. 
preheiLsilis  (Capromys),  171. 
pribilofensis  (Sorex),  242. 
pricei  (Eutamias),  43. 
pricei  (Perognathus),  161. 
pricei  (Tauiias),  43. 
Primates,  296. 
priiiceps  (Lagomys),  176. 
princeps  (Lepus),  176. 
princeps  {()chotona)»  176. 
princeps  (Zapus),  167. 
principalis  (Microtus),  304. 
proboscidea  (Phoca),  196. 
Procyon,  228. 

cancrivorus,  228. 

elucus,  229. 

hernandezi,  229. 

hernandezii,  229. 

iiiKularis,  229. 

lotor,  228,  J*it. 

Diaynardi,  229. 

pacifica,  229. 

pallidus,  229. 

pHora,  229. 
Procyonidae.  227. 
Proechiinys,  170. 

centralis,  170. 

cbiriquinus,  170. 
Promops,  270. 

abrasus.  271. 

calif oniicus,  271. 

nanus,  271. 

nasutujs,  271. 

perotift,  271. 

ursinus,  270. 
propinquus  (Eptesicus),  260. 
propinquus  (Peromyscus),  73. 
propinquus  (Vespertilio),  260. 
propinquus  (Vesperus),  2(M>. 


proteus  (Evotomys),  116. 
pruinosus  (Arctnmys),  59. 
Psammomys  pinetorum,  125. 
Pseudostoma  castanops,  139. 

floridana,  136. 
psora  (Procyon),  229. 
Pteromys  alpinus,  60. 

oregonensis,  61. 
Pteronotus,  276. 

davvi,  276. 

fulvus,  276. 
puda  (Mazama),  23. 
pumilus  (Microtus),  304. 
punctata  (Dasyprocta),  174,  175. 
Pusa.  193. 

pusilluK  (<)chotona),*175. 
PutoriiLs.  220,  ^Jl, 

aeiiuatorialis,  226. 

affinis,  226. 

alasceiisis.  222. 

all^ni,  224. 

arctic  U8,  222. 

arizouensis,  224. 

cico^iani,  221. 

cicognanii,  221. 

energumeno.s,  220. 

enninea,  223. 

eskinio,  222. 

freiiatus,  225. 

goldiuani,  225. 

haidaruni,  223. 

ingeiis,  220. 

kadiacensis,  222,  ^2S. 

leucoparia,  225. 

loiiiricauda.  223.  4V4. 

lutensis,  220. 

lutreocephalus,  220,  221. 

mundus,  225. 

muricus.  222. 

neomexicauu.**,  225. 

nigripes,  221. 

notius.  223. 

noveboraccusis,  223. 

occisor.  223. 

oregonensis.  225. 

oribasus,  224. 

peninsulae.  223. 

richardsoni,  222. 

richai'dsonii,  222. 

rixosus,  222. 

saturatus,  224. 
,  .spadix,  224. 

streat4^>ri,  222. 

tropical  is,  225. 

vison,  220. 

vulgari.s,  221. 

vulgi valgus,  221. 

wasiiingtoni.  223, 

xanthogenys,  224. 
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putoriufi  (Mephitis),  215. 
putorius  (Mustela).  220. 
pygmaea  (Spilogale),  216. 
pygmaeus  (Evotomys),  302. 
Pygoderma,  298. 

bilabiatum,  293. 

qoadratus  (Tliotnomys),  148. 
quadridactyla  (Myrmecophaga),  10. 
quadrimaculatus  (Eutamias),  41,  43. 
quadrimaciilatU8  (Tainias),  43. 
qaadrivittatufi  (Eutamias),  43. 
quadrivittatos  (Sciurus),  43. 
quadrivittatus  (Tamias),  43. 
quasiater  (Arvicola),  126. 
quasiater  (Microtus),  126. 
querceti  (Sciuropterus),  62. 
quercinus  (Sciurus),  300. 
quica  (Didelphys),  6. 
quica  (Metachirus),  6. 

• 
rainieri  (Aplodontia),  64. 
ramona  (Onychomys),  67. 
Rangifer,  19. 

arctic  us,  19. 

caribou.  19. 

dawwmi,  19. 

groenlajidicus,  19,  20,  ^09. 

montanus,  20. 

tarauduK,  19. 

terraenovae,  20. 
raptor  (Bassaris),  230. 
raptor  (Bassariscus),  230. 
rattus  (Mus),  66. 
ravus  (Mlcrotus),  124. 
redmaiii  (Monophyllus),  286. 
regalis  (Vulpes),  206. 
Reithrodon,  96. 

longicauda,  97. 

uiegalotis,  98. 

mexicanus,  98. 

montauus,  99. 

sumiclirasti,  99. 
Reithrodontoinys,  95. 

arizoiien.sis,  i)6. 

aurantius,  98. 

australis,  96. 

aztecus,  301. 

chrysopsiK,  96. 

chrysoiis,  96. 

costaricensis,  96. 

deserti,  98. 

dickeiisoni,  97. 

dychei,  96. 

fnlvescens,  9<i. 

^'raeilis,  98. 

iinpiger,  97. 

inU'riiiedius.  99. 

klaiiiatlieiiHis,  97. 


Reithrodontomys  laceyi,  97. 

lecontii,  97. 

longicauda,  97. 

megaJotis,  98.  301. 

merriami,  98. 

mexicanus,  98,  99. 

montanus,  99. 

uebrasceusis,  96. 

pallidus,  98. 

rufescens,  99. 

saturatus,  99. 

sumichrasti,  99. 

tenuis,  99. 
Reithronycteris,  288. 

aphylla,  288. 
Rhipidomys,  87. 

decolorus,  88. 

smnichrasti,  88. 
rhoadsi  (Evotomys),  114. 
rhoadsi  (Peromyscus),  83. 
Rhogeessa,  264. 

alleni,  266. 

gracilis,  265. 

parvula,  2<(4. 

tumida,  264. 
RhyuchonycteriK,  267. 

naso,  267. 
richardsoni  (Arvicola),  124. 
richardsoni  (Aulacomys),  124. 
richardsoni  (Dicrostonyx),  136. 
richai^dsoni  (Dipodops),  154. 
richardsoni  (Microtus),  124. 
richardsoni  (Perodipus),  154. 
richardsoni  (Putorius),  222. 
richardsoni  (SciiU'us),  33. 
richardsoni  (Sorex),  236. 
richardsoni  (Spermophilus),  64. 
richardsoni  (Ursus),  233. 
richardsoni!  (Arctomys),  64. 
richardsoni!  (Mustela),  222. 
richardsoni!  (Putorius),  222. 
ricliardsoni!  (Sciurus),  33. 
richardsoni!  (Sorex).  236 
richardsoni!  (Spermophilus),  64. 
richmond!  (Sciurus),  37. 
rigidus  (Lepus),  187. 
ringens  (Spilogale),  216. 
riparius  (Arvicola),  116. 
rivalicius  (Fiber),  131. 
rivularis  (Microtus),  119. 
rixosus  (Putorius),  222. 
roanensis  (Napaeozapus),  169. 
roanensis  (Zapus),  169. 
robustus  (Peromyscus),  82. 
robiistu.s  (Sitomys).  82. 
Romerolagus.  177,  184. 

nelson!,  177. 
rooscvelti  (Cervus),  18. 
Rosiiiaiiis.  1J*6. 
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rasmarus  (Odobaenns),  197. 
rosuianis  (Odobenus),  197. 
rosuianis  (Phoca),  UH$,  197. 
rostratus  (Perogiiathiis),  1«2. 
rotundam  (Phyllostoma),  29'). 
rotundus  (Desmodus),  29'). 
rowleyi  (Peroraysciis),  70. 
rowleyi  (Sitomys),  70. 
rubida  (Xeotoina),  194. 
riibiKinosa  (Chilonyeteris),  276. 
nibricosa  (Vulpes),  20.'). 
nifa  (Anisonyx),  63.  iSA. 
rufa  (Aplodontia),  04. 
rufa  (Lynx),  200. 
rufescens  (Reithrodonttunys).  J)9. 
rufesceiis  (ThoraomyH),  14fi,  148. 
riiflfa  (Felis),  200. 
ruffiw  (Lynx),  200. 
rutin U8  (Cariacas;.  18. 
rutinus  (Cerviw),  17. 
rutinas  ( Hesperomys) ,  82. 
rutin  us  (Peromyscus),  82. 
rufipes  (Aotus),  298. 
rulipes  (Nyctipithecus).  298. 
rufiventris  (Ateles),  2m). 
rufoniger  (Sciurus),  37. 
nifum  (Stenoderina),  291. 
nifus  (Desmodus),  29o. 
rufus  (Haplodon),  64. 
rufuH  (Lynx),  200. 
rufus  (MolosBus),  270. 
nipicola  (Neotoma),  108. 
rutilus  (Evotomys),  U.S. 
rutilus  (Mus),  113. 

Babrinos  (Sciuroptenu«),  61. 
sabrinus  (Sciiuois),  61. 
Saccophorus,  144. 
Saccopteryx,  268,  269. 

bilineata,  268. 

canina,  269. 

infusca,  268. 

plicata,  2m. 
Saimiri,  297. 

oerstedii,  297. 
saltator  (Zapus),  168. 
salvini  (Chirodenna),  298. 
salvini  (Heterorays),  165. 
salvini  (Sorex),  239. 
sanctidiegi  (Lepus),  187. 
sartor ii  (Cervus),  17. 
sartorii  (Mazama),  17.  18. 
saiuratufi  (Evotomys),  114. 
saturatus  (Myotis).  256. 
Haturatus  (Peromyscus) ,  86. 
saturatus  (Putorius),  224. 
saturatus  (Reithroilontomys),  99. 
saturatus  (Spermopliilus),  51. 
saturatus  (Tamias),  51. 


saussurei  (Sorex),  241. 
saxamans  (Neotoma),  108. 
saxatilis  (Ochotona),  176. 
saxatilis  (Peromyscus),  80. 
saxatilis  (Spilogale),  216. 
saxicola  (Bassariscus),  280. 
saxicola  (Spermophilus).  51. 
saxicolus  (Spermophilus).  51.  ' 
Scaloi)8,  249. 

aereus,  250. 

anasta-sae.  250. 

aquatic  us.  249.  ■ 

argentatus,  249. 

austral  is,  250. 

breweri,  252. 

calif omicus,  251. 

intermedins,  250. 

machrinus.  249,  2,'iu. 

texanas,  250 

townsendii,  251. 
scalops  (Geomys),  140,  I41. 
scalops  (Orthogeomys),  141. 
scalopsoides  (Arvicola),  125. 
scalopsoides  (Microtus),125,  1^26. 
Scapanus,  251. 

alpinus,  261. 

anthonyi,  262. 

breweri,  262. 

calif  omicus,  251,  S07, 

dilatus,  307. 

minusculus,  251. 

orarius,  251. 

townsendii,  251. 

towsendii,  251. 

truei,  252. 
scaphiotus  (Odcxjoileus),  15. 
fichisticeps  (Lagomys),  176. 
schisticeps  (Ochotona),  176. 
Schizostoma,  280. 

behnii,  280. 

hirsutmn,  280. 

hirsutus,  280. 

megalotis,  281. 
scirpensis  (Microtus),  120. 
scitulus  (Peromyscus),  72. 
sciurea  (Simia),'297. 
Sciuridae,  24. 
Sciurinae,  25. 
Sciuropterus,  (K). 

alpinus,  60. 

bangsi,  61. 

calif  omicus,  61. 

fuliginosus,  60. 

hudsonius,  60. 

klamathensis,  60. 

lascivus,  (50. 

macrotis,  61. 
makkovikensis,  61. 

olympicus,  60. 
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Sciuropterus  oregonensis,  (U. 

querceti,  &2. 

sabrinus,  01. 

Kilns,  (52. 

stepliensi,  01. 

volaiis,  (32. 

volucella,  (iS. 

yukonensis,  (J2. 
Sciurus,  25. 

aberti,  31. 

adolphei,  28. 

aentuans,  37. 

albipes.  3(H). 

albc)limbatu8,  34. 

alfari,  38. 

alleni,  35. 

alstoiii,  301. 

authonyi,  300. 

apache,  30. 

arizoneiisis,  3(J. 

asiaticus,  39. 

aureogasUT,  25. 

bailey i,  32. 

belli,  20. 

boothiae,  20. 

caroliiieiwis,  30. 

cascatleiisis.  34. 

cervical  is,  2(5. 

chiapeiisis,  28. 

cinereiis.  37. 

cocos,  28. 

coliineiisifi,  20. 

colliaei,  27. 

concolor,  31.  ,iOI. 

dakoteiisis,  32. 

deppei,  38. 

dorsalis,  28,  JO. 

douglasii,  SS. 

douglaissi,  '^3. 

durangi,  31. 

effugiiLs.  27. 

extimus,  30. 

feneus,  31,  ,i01. 

fossor,  30. 

freuionti,  JW. 

fruinentor.  2(5. 

fuligin(w<ii8.  30. 

goldmaiii,  20. 

gi'ahameusis,  35. 

graramuriis.  40. 

griseoflaviiH,  28. 

griseus,  JO,  30,  ,iOO. 

guerliiiguetus,  37. 

gymniciLs,  32. 

hernandezi,  20,  .WO. 

hirtiw,  27. 

hoffinanni,  37. 

huachuca,  30. 

hudsouicus,  32. 


Sciurus  budsonius,  32. 

hypophaeus,  31. 

hypopyrrhus,  25. 

lateralis,  51. 

leucotis,  81 . 

limitis,  30. 

loquax,  32. 

ludovicianus,  30. 

lysteri,  39. 

managueusis,  29. 

mearnsi,  34. 

melanonotus,  801. 

mexicanuSf  52. 

minnesota,  32. 

mogollonensis,  34,  So. 

mollipilosiis,  34,  301. 

morulus,  87,  3S. 

nayaritensifi,  36,  301. 

neglectus,  36. 

negligens,  38. 

nelsoni,  27. 

nemoralis,  20. 

neomexicanus,  34. 

niger,  36,  37. 

nigripes,  30. 

nuchal  is,  27. 

oculatus,  Hby  301. 

orarius,  301. 

petulaus,  'i3. 

poliopus,  20,  300, 

quercinus,  300. 

richardsoni,  83. 

richardsonii,  83. 

richmondi.  87. 

rufoniger,  37. 

sabrinus,  01. 

siiialoensis,  27. 

social  is,  27. 

streatori,  33. 

8triatu.s,  39. 

thdmasi,  28. 

tx)lucae,  35. 

tridecemlinealus,  55. 

truei,  27. 

vaiicouverensis,  83. 

variabilis,  37. 

variegatoides.  29. 

variegatus,  5(i. 

varius,  :>00. 

ventorum,  33. 

viciniis,  37. 

volan.s,  00. 

vulgaris.  25. 

wagneri,  300. 

yucatanensLs,  28. 
sclateri  (Sorex),  241. 
Scotophilus  cubensis,  201. 

hesperus,  259. 

mii*adore»8i.s,  260. 
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scottii  (Urocyon),  203. 
scrutator  (Mephitis),  213. 
eellata  (Myrmecophaga),  10. 
seminola  (Atalapha),  262. 
seminolus  (Lasiiiru8),  262. 
senex  (Centurio),  294. 
senex  (Eutamias),  44. 
senex  (Galictis),  219. 
senex  (Tainias),  44. 
aennetti  (Dipodops),  164. 
sennetti  (Perodipus),  154. 
septentrional  is  (Vespertilio),  308. 
sericea  (Mazama),  23. 
serotinus  (Vesperugo),  260. 
serpens  (Microtus),  127. 
aetosus  (Sorex),  237. 
sezekorni  (Phyllonycteris),  287. 
stiastensis  (Sorex),  240. 
ahumaginensis  (Sorex),  239. 
Sigmodon,  89. 

arizonae,  90. 
borucae,  89. 
colimae,  90. 
eremicus,  JK). 
f ulviventer,  90. 
hispidas,  ^.9,  90. 
littoralis,  JK). 
mascotensis,  91. 
minima,  91. 
minimus,  91. 
pallidum,  90. 
spadicipygus,  91. 
texianus,  91. 
toltecus,  91. 
Sigmodontomys,  05. 

alfari,  95. 
silus  (Sciuropterus),  62. 
Simia  belzebul,  296. 
capucina,  299. 
fatuellus,  299. 
hypoleuca,  299. 
midas,  296. 
panisciis,  298. 
sciiupea,  297. 
trivirjrata,  298. 
similis  (I)ipo<lomy.s),  52. 
similiH  (Sorex),  307. 
simiolas  (Dipodomys),  152. 
simplex  (Neotoma),  105. 
Simplicidentata,  24. 
sinaloae  (Marmosa),  5. 
sinaloae  (Neotoma),  108. 
sinaloenais  (Sciurus),  27. 
Sinetherus,  173. 
sitkeusis  (Microtus),  121. 
sitkensis  (Odocoileus),  15. 
sitkensis  (Peromyscus),  82. 
iitken.si.s  (Uraus),  232. 
Sitomys  ari zonae,  84. 


Sitomys  arteniiKiae.  84. 

auripectus,  68. 

canadensis.  70. 

decoloriis,  88. 

gilberti,  74. 

herroni,  75. 

insolatus,  7(J. 

keen!,  76. 

macrortiinus,  77. 

major,  78. 

martirensis,  78. 

megacephalus,  78. 

niusculus,  80. 

nigellus,  75. 

pinalis,  70. 

robustus,  82. 

rowleyi,  70. 

subgri.seus,  83. 

thurberi,  86. 
socialis  (Sciurus),  27. 
sola  (Neotoma),  103. 
Solenodon,  254. 

cubanus,  254. 

paradoxu.s,  254. 
Solenodontidae,  254. 
sonora  (Lutra),  212. 
sonoriense  (Tayassu),  12. 
sonorieusis  (picotyles),  12. 
sonoiiensis  (Hesperomys),  86. 
sonoriensis  (Peromyscus),  86. 
sonorieusis  (Spermophilus),  54. 
Sorex,  235. 

ala«censis,  239. 

alaskanus,  243. 

albibarbis,  243. 

albiventer,  244. 

amoenus,  237. 

aquaticus,  249. 

araneus,  235. 

arctic  us,  236. 

bairdi,  239. 

bendirii,  244. 

brevicauda,  245. 

brevicaudus,  245. 

califoruicus,  240. 

caroliuensis,  245. 

caudatus,  307. 

cinereus,  24(5. 

cooperi,  235. 

crawfordi,  244. 

crlstatus,  253. 

dobsoni,  237. 

evotis,  245. 

fished,  241. 

for.steri,  237. 

fumeus,  237. 

glacialis,  238. 

giHlmani,  241. 

haydeni,  235. 
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Sorex  hoyi,  242. 

hydrodromus.  243. 

idahoensis,  307. 

lesueuri,  236. 

lesueurii,  235. 

longicauda,  238. 

longirostria,  241. 

macrodon,  240. 

macraruB,  23(5. 

inerriami.  242. 

miscix,  236. 

montereyensis,  239. 

monticola,  237. 

monticolus,  237. 

mutabilis,  241,  307. 

nanus,  240, 307. 

navigator,  243. 

nevadensis,  238. 

obecunis,  238,  307. 

oreopohis,  239. 

orizabae.  238. 

ornatus,  240. 

pacificus,  242. 

palmeri,  244. 

palustris,  243,  310. 

parvus,  i^46,  247. 

personatus,  235,  .307. 

platyrhinus,  236. 

pribilofeusis,  242. 

richardsoni,  236. 

richardsonii,  236. 

salvini,  239. 

saussurei,  241. 

sclateri,  241. 

setosus,  237. 

shastenftiH,  240. 

shumaginensis,  239. 

similis,  307. 

sphagnicola,  236. 

stizodoii,  241. 

streatori,  236. 

talpoide-s,  245. 

tenellus,  240. 

trowbridgel,  239. 

trowbridgii,  239. 

tundrenBis,  236. 

vagraiis,  237. 

vancouverensis,  238. 

ventral  is,  238. 

veraepacis,  240. 
Soricidae,  235. 
soricina  (Blarina),  247. 
soricina  (Glossophaga),  284. 
Soricinae,  235. 
soricinus  (Vespertilio),  284. 
Soriciscus,  247,  248. 
sornborgeri  (llrsus),  234. 
spadicipygus  (Sigmodon),  91. 
spadix  (Putorins),  224. 


spatulatus  (Fiber),  131. 
speciosus  (Eutamias),  45. 
speciosus  (Tamias),  45. 
spectabilis  (Dipodomys),  152. 
spectrum  (Stumira),  293. 
spectrum  (Vampyrus).  279. 
spectrum  (Vespertilio),  279. 
speleus  (Odocoileus),  13. 
Spermophilus,  46. 

alleni,  56. 

annecten.s,  54. 

annulatUH,  4(). 

armatus,  46. 

atricapillus,  49. 

badiuB.  56. 

barrowenslB,  46. 

beecbeyi,  50. 

beldingi,  46. 

beringensis.  47. 

bernardiniis,  47. 

brevicaudus,  47. 

buckleyi,  50. 

canescens,  47. 

canus,  53. 

castaiiurus,  47. 

chrysodeirus,  47. 

cineraacens,  47. 

ciDnamomeus,  52. 

columbianus,  48. 

coucliii,  50. 

cry ptospi lotus,  48. 

douglasii,  50. 

douglassi,  50. 

elegans,  48. 

empetra,  48. 

erytliroglutaeus,  48. 

fisher! ,  50. 

franklini,  49. 

franklinii,  49. 

grammurus,  46,  49,  310. 

gunnisoni,  57. 

harrisii,  51. 

interpres,  61. 

kodiacensis,  48,  49. 

lateralis,  46,  51. 

leucurus,  46,  61 . 

macrospi lotus,  55. 

inacrourus,  310. 

major,  55. 

mexicanus,  52. 

mohavensis,  46,  52. 

mollis,  53. 

neglectus,  63. 

nelsoni,  53. 

obsidianus,  55. 

obsoletus,  63. 

olivaceus,  56. 

oregonuH.  54. 

oscoodi,  54. 
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Spermophilu3  pallidus,  56. 

parvidens,  52. 

parvjus,  66. 

peninsulae,  52. 

perotensis,  54. 

phaeogiiatha,  40. 

phaeognathus,  40. 

plesius.  40. 

pratensis,  55. 

richard8oni,  54. 

richardsonii,  54. 

satiiratus,  51 . 

saxicola,  51. 

sonoriensis.  54. 

Kpilosoma,  54. 

Ktephen«i.  53. 

tereiicaudus.  54,  55. 

t^xensis.  56. 

towiisendi.  48,  55. 

townsendii,  55. 

tridecenilineatus,  46,  55. 

trtdeciiuliiieatus,  50. 

variegatus,  56,  57. 

wortmaui,  57. 

yakimeiisis,  53. 
«phagnicola  (Sorex),  236. 
sphacnicola  (Synf^tomys),  133. 
^icilegus  (Peromyscus),  83. 
Spilogale,  214. 

ambarvalis,  215. 

ambigua,  215. 

arizonae,  216. 

gracilis,  215. 

indianola,  215. 

intemipta,  215. 

latifrons,  216. 

leucoparia,  215. 

lucasana,  216. 

olympica,  216. 

pheuax,  216. 

pygmaea,  216. 

ringens,  216. 

Baxatilis,  216. 
^ilofioma  (Spermophilus),  54. 
Bpilotus  (Perognathus),  305. 
spinatus  (Perognathus),  160,  163. 
spissigrada  (Mephitis),  214. 
splendens  (Neotoma),  108. 
stelleri  (Eumetopias),  101. 
stelleri  (Otaria),  101. 
Stenoderma,  201. 

achradophilum,  201,  '^92. 

falcatum,  202. 

montserratense,  201. 

iiichoUsi,  201. 

rufum,201 
Stenodermatinae,  288. 
stepbeiiai  (Perogiiathiis),  161. 
stephenMi  (Peromyscus),  83. 


stepheusi  (Sciuropterus).  (51. 
stephensi  (Spermophilus),  53. 
stizodon  (Sorex),  241. 
stonei  (Microtus),  303. 
stone!  (Ovis),  22. 
stouei  (Synaptoinys).  13;i,  304. 
Btramineus  (Natalus),  i7.t,  274. 
streatori  (Neotoma),  105. 
streatori  (Perodipus),  155. 
streatori  (Putorius),  222. 
streatori  (Sciurus),  33. 
streatori  (Sorex),  236. 
striatns  (Sciurus),  30. 
striatus  (Taiuian),  30. 
struthopus  (I^pus),  178. 
Stumii-a,  203. 

lilium,  203,  294. 

spectrum,  203. 
ftubarcticus  (Peromyscus),  86. 
subcinctus  (Lepus).  187. 
subflavus  (Pipihtrellus),  250. 
subflavus  (Vespertilio),  250 
subgriseus  (Peromyscus),  83. 
subgriseus  (Sitomys).  83. 
subsolanus  (Lynx),  100. 
subulatus  (Myotis),  257,  SOS, 
subulatus  (Vespertilio),  257. 
sumichrasti  (Bassaris),  231 . 
sumichrasti  (Hesperomys),  88. 
sumichrasti  (Reithrodpn),  00. 
sumichrasti  (Reithrodontomys),  00. 
sumichrasti  (Rhipidomys),  88. 
surberi  (Neotoma),  107. 
Sus  albirostris,  /;?,  13. 

tajacu,  13. 
sylvaticus  (Lepus).  18S,  186. 
sylvestris  ((xlyphonycteris),  281. 
Sylvilagus,  184,  ISS. 
Synaptomys,  131,  1S2 

cooperi.  ISl,  132.  .i()4' 

dalli,  133. 

fatuus,  132. 

gossi,  132. 

gossii,  132. 

helaletes,  132. 

innuitus,  133. 

medioximus,  133. 

sphagiiicola,  133. 

stonei,  132,  S04. 

truei,  133. 

wi*angeli,  133. 
Synetheres  mexicanns,  173. 

tajacu  (I)icotyles),  13. 
tajacu  (Sus),  13 
tajacu  (Tayassu),  13. 
talamancae  (Oryzomys),  04. 
Talpa  machrina,  240. 
Talpidae,  240. 
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Talpinae,  24U. 
talpoides  (Cricetus),  148. 
talpoides  (Sorex),  24o. 
talpoides  (Thomomys),  148. 
Tamandua,  10. 
Taraias,  39. 

affiiiis,  44. 

alpiiius,  40. 

amoeiius,  40. 

boreal  is,  44. 

buUeri,  40. 

callipeplus,  40. 

cajstanurus,  47. 

chrysodeiiiis,  47. 

cinera«cens,  47. 

cinereicollis,  40. 

cinnamomeus,  52. 

coiLSobrinus,  42. 

dorsalis,  41. 

felix,  44. 

f  rater,  41. 

gracilis,  44. 

griseiis,  30. 

harrisi,  51. 

hindei,  41. 

interpres,  51. 

lateralis,  51. 

leiicums,  51. 

luteiventris,  44. 

lysteri,  3J». 

macrorhabdotes,  4 1 . 

melanurns.  42 

merriami,  4 1 ,  4.i. 

minimiiH,  42. 

ueglectiis,  44. 

obscurus,  42. 

palliduR,  42. 

panaminlliius.  43. 

peninsiilae,  52. 

pictus,  42. 

pricei,  43. 

quadrimaculatus,  43. 

(luatlrivittatus,  43. 

saturatus,  51. 

.senex,  44.     " 

speciosus,  45. 

striatus,  30. 

townsendii,  45. 

umbriniis,  45. 

venustus,  30. 

wortmani,  57. 
Taiiiia-sciurus,  32. 
Tapeti.  184,  1^ 
tapeti  (Lepus),  liH). 
Taplridae,  24. 
tarandus  (Cervus),  10. 
tarandus  (Rangifer),  10. 
Tatoua  centralis,  11. 
Tatu,  11. 


Tatu  uovemcinctum,  11. 

novemciuctus,  12. 
Tatuinae,  11. 
Tatusia,  11. 

novemcinctiis,  12. 
Taxidea,  217. 

americana,  217. 

berLaiidieri.  217. 

infusca,  218. 

neglecta,  218. 

taxus.  217. 
taxus  (Taxidea),  217. 
taxus  (Ursus),  217. 
Tayassu,  12. 

albirostre,  13. 

albirostris,  13. 

aiigulatum,  12. 

angulatus,  12. 

pecari,  12. 

sonoriense,  12. 

tajacu,  13. 
Tayassuidae,  12. 
taylori  (Hesperomys),  83. 
taylori  (Peromyscus).  83. 
teguina  (Akodon),  100. 
teguina  (Hesperomys),  lOO. 
tehuaiitepecus  (Peromyscus),  84. 
teliotls  (Atalapha),  262. 
teliotis  (LaBiurus),  262. 
telmalemonus  (Lepus),  184. 
telmalestes  (Blarina),  246. 
tenellus  (Sorex),  240. 
tenellus  (Zapus),  167. 
tenuicauda  (Neotoma),  109. 
tenuis  (Reitlirodontomys),  99. 
Teonoma,  100. 

tereticaudus  (Spermopbilus),  54,  55. 
terraenovae  (Arvicola),  118. 
terraenovae  (Microtus),  118. 
terraenovae  (Rangifer).  20. 
terrestris  (Microtus),  116. 
terrestris  (Mus),  124. 
tetradactyla  (Myrmecophaga),  9, 10. 
Tetramerodon,  302. 
tetramerus  (Arvicola),  122,  -VU. 
tetramerus  (Microtus),  122. 
texanus  (He8i)eromys),  84. 
texanus  (Peromyscus),  84. 
texanus  (Scalops),  250 
texensis  (I)orcelaphus),  17. 
texensis  (Geomys),  137. 
texensis  (Lynx),  201. 
texensis  (Odocoileus),  17. 
texensis  (Oryzomys),  94. 
texensis  (Spermopbilus),  50. 
texensis  (Urocyon),  203. 
texiana  (Arvicola),  91. 
texianus  (Lepus),  182. 
texianus  (Sigmodon),  01. 
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Thalarctos,  234. 

inaritimus,  234. 

polaris,  234. 
Thalasiarctos  maritlmus,  234. 
ihomafii  (Odocoileiis).  17. 
thomasi  (Peromyscus),  80. 
thomasi  (Sciurus),  28. 
Thoinomys,  143. 

alpinus,  143. 

alticola.  14(5. 

aliicolus,  146. 

altivallis,  143. 

an^^ulariH.  143. 

aiiitae,  14(5. 

atrovariiis,  144. 

aureus,  144. 

bottae,  144. 

bulbivorus,  144. 

cerviims,  144. 

clusiiis,  145. 

tloii*:lasii,  145. 

fossor,  145. 

fulvus,  145. 

futjCiLs,  145. 

intennedius,  14(5. 

latic-eps,  14(5. 

iiiartirensis,  14(5. 

uiazama,  14(5. 

iiielanops,  147. 

iiiouiicola,  147. 

inoiiticolus,  147. 

nasicuH,  147. 

nevatlensis,  147. 

nigricans,  146. 

t>perarius,  147. 

orizabae,  147. 

pallefjcens,  144. 

pcregrinus,  147. 

}>erpallidiis,  148. 

pinetorum,  147. 

quadratus,  148. 

rufescens,  i-^,  148. 

talpoides,  148. 

toltecus,  149. 

townsendli,  140. 

umbrinus,  148, 

yelmensis,  146. 
thoracatus  (Capromys),  171. 
tburberi  (Peromyscus),  86. 
thurberi  (Sitomys),  86. 
Tbyroptera,  274. 

discifera,  275. 

tricolor,  274. 
thysauodes  (Myotis),  268. 
tiburonensis  (Peromyscus),  87. 
tigrina  (Fells),  198. 
timidus  (Lepus),  177,  180. 
tolteca  (Felis),  199. 
toltecus  (Cariacus),  17. 


toltecus  (Cei-vus),  17. 
toltecus  (HesperomyK),  91. 
toltecus  (Odocoileus),  17. 
toltecus  (Sigmodon),  91. 
toltecus  (Tliouiomys),  149. 
tolucae  (Sciurus),  35. 
tomillo  (Peromyscus),  87. 
tortjuata  (Neotoma),  1()9. 
torquatus  (Cuniculus),  135. 
toiTidus  (Hesperomy.s),  67. 
torridiis  (Heterogeomys).  142. 
torridus  (Onychomys),  67. 
totontepecus  (Peromyscus),  8(). 
townseiidi  (Arctocephahw),  192. 
townsendi  (Arvicola),  122. 
towusendi  (Microtu.s),  122. 
townsendi  (Spermophilns),  4<'f*  55. 
townsendi  (Tamias),  45. 
townsendi  (I'rocyon),  2i'2. 
townsendii  (Arvicola),  121. 
townsendii  (Corynorliinus),  2(56. 
towMisendii  (Kutamia.s),  45. 
townsendii  ((ieomys),  149. 
townsendii  (Microtns),  121. 
townsendii  (IMecotus).  266. 
townsendii  (Scalops),  251. 
townsendii  (Scapanius),  251. 
townsendii  (Spermophiius),  55. 
townsendii  (Tamias),  45. 
townsendii  (Thoniomys),  149. 
towsendii  (Scapanus),  251. 
Trachyops,  281 . 

cirrhosus,  281,  JSJ. 

fnliginosus,  281. 
transitionalis  (Lepns),  187. 
Trichechus  obesus.  19(5. 
trichopus  (Zygogeomys),  143. 
tricolor  (Tbyroptera).  274. 
tridactyla  (Myrmecophaga),  10. 
tridactylus  (Brady pus),  8. 
tridecemliueatus  (Sciurus),  55. 
tridecemlineatus   (Spermophiius),   4fJ, 

56.  ^ 

tridecimlineatus  (Spenuophilus),  56. 
trimucronata  (Arvicola),  134. 
trimucronatus  (Lemmius),  134. 
trinitatis  (Echimys),  170. 
Trinodontomys,  76. 
trinotatus  (Zapus),  167,  307. 
trivirgata  (Simla),  298.  ^ 

tropicalis  (Blarina).  247. 
tropical  is  (Monachns),  195. 
tropicalis  (Phoca),  195. 
tropicalis  (PuU)riu8),  225. 
trowbridgei  (I^pus),  189. 
trowbridgei  (Sorex),  239. 
trowbridgli  (Sorex),  239. 
truei  (Hesperomys),  87. 
trnei  (Lepus),  184. 
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truei  (Odocoileus),  17,  SOO. 
I^ei  (Peromyscus),  87. 
txuei  (Phenacomys),  801. 
truei  (Scapanus),  252. 
truei  (SciuruH),  27. 
truei  (Synaptomys),  138. 
tachuktschorum  (Lepiis),  180. 
tumida  (Rhogeesna),  264. 
tundrensis  (Sorex).  236. 
tuza  (GeomyB),  186. 
tuza  (Mus),  ISo,  136. 
Tylomys,  88. 

nudicaudus,  88. 

panamensis,  88,  89, 

watsoni,  8ft. 
tylorhinus  (Platygeomys),  140. 

ubericolor  (Lepus),  18ft. 
umbrinus  (Eutamias),  46. 
umbrinus  ((ieomys),  148. 
unibrinus  (Perouiyscus),  71. 
umbrinus  (Tainias),  45. 
umbrinus  (Tliomomys),  148. 
umbrosus  (Microtus),  12ft. 
unalascensis  (Dicrostonyx),  135. 
unalasceasis  (Microtus),  121. 
ungava  (Evotomys),  115. 
ungava  (Phenacomys),  112,  30^, 
Ungulata,  12. 
unicinctus  (Dasypus),  11. 
Urocryptus  bilineatus,  2(i8. 
Urocyou,  202. 

califomicus,  202. 

cinereoargenteus,  202. 

floridanus,  202. 

fraterculus,  2<)2. 

guatenialae,  203. 

littoralis,  203. 

ocythous,  203. 

parvidens,  204. 

scottii,  203. 

texensis,  203. 

townsendi,  202. 

virginianus,  202. 
Uroderma,  28ft. 

bilobatum,  28ft. 

planirostre,  28ft. 
Uroleptes,  10. 
Urotrichus  gibbsii,  253. 
Ursidae,  232. 
ursina  (Phoca),  Iftl,  lft2. 
ursinus  (Arctocephaliis),  lft2. 
ursinus  ((^allorhinus),  lft2. 
ursinus  (Promops),  270. 
Ursus,  232. 

alascensis,  23^1 

aniericanus,  233,  234, 

arctos,  232. 

califomicus,  233. 


Ursus  cancrivorus,  228. 

dalli,  282. 

emmonsi,  234. 

emmonsii,  234. 

ferox.  282. 

floridanus,  284. 

glacilis,  284. 

gulo,  218. 

horriaeu.s,  238. 

horribilih,  232,  JS3. 

lotor,  228. 

luscus.  218. 

luteoluR,  234. 

maritimus,  234. 

middendorfti,  282. 

richardsoni.  288. 

sitkensis,  232. 

somborgeri,  234. 

taxus,  217. 
utahensis  (Eutamiai;),  41. 

vafer  (Vulpes),  205. 
vafra  (Vulpes),  205. 
vaga  (Lutra),  211. 
vagrans  (Sorex),  237. 
vallicola  (Microtus),  120. 
Vampyrops,  2ftO. 

lineatus,  2ft0. 

vittatus,  2ft0,  291. 
Vampyrus,  27ft. 

auritus,  27ft,  280, 

cirrhosus,  281. 

spectrmn,  27ft. 
vancouverensis  (Sciurus),  88. 
vancouverensis  (Sorex).  288. 
variabilis  (Sciurus).  37. 
variegatoides  (Sciurus),  2ft. 
variegatus  (Chironectes),  4. 
variegatus  (Sciurus),  66. 
variegatus  (Spermophilus),  66,  57. 
varius  (Sciurus),  800. 
velifer  (Myotis),  266,  307. 
velifer  (Vespertilio),  256. 
vellerosus  (Ateles),  2ftft. 
vellerosus  (Microtus),  308. 
velox  (Canis),  206. 
velox  (Vulpes),  206. 
ventorum  (Sciurus),  83. 
ventralis  (Sorex),  288. 
venusta  (Neotoma),  10ft. 
venustus  (Tamias),  3ft. 
veraecrucis  (Lepus),  188. 
veraecrucis  (Pipistrellus),  259. 
veraecrucis  ( Vesper ugo),  26ft. 
veraepacis  (Sorex),  240. 
Vesperimus  americanus,  76. 

difficilis,  72. 

fraterculus,  78. 

mearnsii,  78. 
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Vesperimus  iiasutus,  81. 
Vespertila  fiiscuB,  260. 
Ve«pertilio,  200. 

aibescen«,  256. 

albigularis,  201. 

austroriparius,  «S08. 

bahamensis.  200. 

boreal  iH,  201. 

californicus,  2r>0. 

canina,  20U. 

caninus,  201). 

carol  ii,  256. 

chrysonotUH,  308. 

ciliolabrum,  267. 

ciiiereus,  202. 

evotis,  258. 

fuse  us,  200. 

ha^tatuH.  282. 

henshawii,  808. 

humeralis,  :i63,  204. 

incautus,  307. 

keenii,  258. 

lepidus,  274. 

leporiiniB,  209. 

lepturiis,  208. 

longicrus,  250. 

lucifugus,  255. 

uiastivus.  270. 

melanorhinus,  308. 

mexicanus,  267. 

miradorensis,  200. 

murlnus,  201. 

myotis,  266. 

naso,  207. 

nigricans,  267. 

niUdus,  260. 

noctivagans,  268. 

pallidum,  206. 

peninsulae,  261. 

perspicillatus,  S88,  2{ 

pipiBtrellos,  269. 

propinquus,  260. 

septentrionalis,  308. 

soricinus,  284. 

spectrum,  279. 

subflavus,  269. 

subulatus,  267. 

velifer,  266. 

yumanensis,  266. 
Vespertilionidae,  266. 
Vespertilioninae,  266. 
Vespenigo  cubensis,  261. 

georgianus,  269. 

hesperus,  269. 

merriami,  309. 

noctivagans,  268. 

panrulus,  204. 

serotinus,  200. 

veraecrucis,  269. 


Vesperus  albigularis,  201. 

cubanus,  204. 

propinquus,  200. 
vetulus  (Hodomys),  111. 
vicinus  (Sciurus),  37. 
victus  (Oryzomys),  94. 
vigilis  (Canis),  209. 
villosa  (Allouatta),  297. 
villosum  (Chiroderma),  292. 
villosus  (Mycetes),  297. 
virginiana  (Didelphis),  7. 
virginiana  (Didelphys),  7. 
virginianus  (Canis),  202. 
virgiuianus  (Cariacus).  14. 
virginianus  (Lepus),  178. 
virginianus  (Urocyon),  202. 
vison  (Mu.stela),  220. 
vison  (Putorius),  220. 
vittata  (Galictis),  218. 
vittatus  (Artibeus).  290. 
vittatus  (Vampyrops),  21K),  ^91, 
vitulina  (Phoca),  192,  194. 
Viverra  caudivolvula,  227. 

mapurito,  217. 

mephitica,  213. 

narica,  228. 

nasua,  228. 
vociferanb  (Actus),  298. 
vociferans  (Nyctipithecus),  298. 
volans  (Mus),  02. 
volans  (Sciuropterus),  02. 
volans  (Sciurus),  (K). 
volucella  (Seiuropterus),  62. 
vulgaris  (Lutra),  210. 
vulgaris  (Lynx),  199. 
vulgaris  (Mustela),  221. 
vulgaris  (Putorius),  221. 
vulgaris  (Sciurus).  25. 
vulgi vagus  (Putorius),  221. 
V'ulpes,  204. 

abietorum,  206. 

alascensis,  206. 

bangsi,  205. 

cascadensis,  206. 

deletrix,  205. 

fulvus,  204. 

hallensis,  20(;. 

harrimani,  20(J. 

kenaiensis,  200. 

lagopus,  200. 

littoral  is,  203. 

macrotis,  200. 

macro  urns,  204. 

macrurus,  204, 

necator,  205. 

pennsylvanicus,  204. 

regalis,  200. 

rubricosa,  205. 

vafer,  205. 
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Vulpes  vafra,  '2{)o. 
velox,  2(K). 
vulpes  (Canis),  204. 

wagneri  (Sciurus),  :J00. 
VVagneria,  231. 

annulata,  281. 
wanli  (Ovibos),  22. 
washingumi  (I^puH),  180. 
washingtoni  (Putoriu8),223. 
washingtouii  (I^'pus),  180. 
waterhousei  (Otopterus),  270. 
waterhousii  (Macrotus),  ^TS,  279. 
waterhousii  (Otopterus),  270. 
watsoiii  (Tylomys),  80. 
wortraani  (Sjierinopliilus),  67. 
wortmani  (TamiaH),  'u. 
wi-angeli  (Evotomys),  113. 
wraiigeli  (Synaptoinys),  133. 

xanthinits  (l)asypterus),  203. 
xaiuhogeny.s  (Miu^tela),  224. 
xauthogeiiys  (Putorius),  224. 
xanthogiiatha  (Arvicola),  124. 
xanthopiathus  (Arvicola),  124. 
xanthoKnathus  (MicrotUK),  124. 
xanti  (I-epus),  181. 
Xenomys,  110. 

nelsoni,  1 10. 
Xenuru.s,  11. 
Xerospemiophilus,  46. 

yagouarouudi  (Felis),  108. 
yaguarundi  (Felis),  100. 
yakiinensis  (Speniiophihis),  .W. 
yakutatensis  (Microtus),  121. 
yehnensis  (Thouioinys),  145. 
yiu'ataniciw  (Lepus),  187. 
yucatanicus  (Peroiny.scus),  87. 
yucataiiicus  (Sciuru.s),  28. 


yukoneiisiK  (Lemmus),  134. 

(Sciuropterus),  t$2. 
yiunaueiisi.s  (Myotis),  250. 
yuinanensis  (Vespertilio),  25<t. 

zacatecae  (Perognathus),  KM). 
Zalophiis.  100. 

Cciliforiiiajius,  101. 
Zapodinae,  ItUi. 
Zapus,  1()6. 

abietonun,  169. 

alasceiisis,  UH}. 

alleni,  U\S. 

americaiius,  KMJ. 

camj)e8tris,  167. 

hardyi,  3(M5. 

hudsonius,  imj,  ,iO0, 

iniperator,  306. 

iusi»niis.  /6'«V,  160. 

ladas,  166. 

major,  167. 

minor,  167. 

iiiontanus,  168. 

nevadeiiKis.  167. 

orariiis,  168. 

oivgoniis,  167. 

pacificiis,  168. 

princeps,  167. 

roanensis,  160. 

sal  ta  tor,  168. 

tenellus,  167. 

trinotatus,  167,  <W7. 
zai'hynchus  (Peromyscus),  87. 
zibethicus  (Castor),  ISO,  131. 
zibetliicus  (Fiber),  131. 
zibeticufi  (Fiber),  131. 
Zygodontomys,  05. 

cherriei,  05. 
?ygogeomys,  143. 

trichopus,  143. 


Prbifetl,  hpremhtfy  190 J. 
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Xo.  2.  — THE   MEDFORD   DIKE  AREA. 

BY   ALFRED   W.  G.  WILSON. 

That  portion  of  the  rim  of  the  Boston  Bawn  wliich  may  be  desig- 
nated the  Medford  Dike  Area,  comprises  a  hanow  belt  extending 
north-eastward  along  the  line  of  the  Medford  diabase  dike  from 
Medford  city,  on  the  Mystic  river,  for  a  distance  of  about  two  miles. 
The  present  paper  presents  the  results  of  a  detailed  field  study  of  a 
portion  of  the  complex  series  of  igneous  rocks  which  form  the 
northern  rim  of  the  Basin.  The  primary  object  of  the  work  was  to 
prepare  a  detailed  map  of  the  northern  end  of  the  large  dike  of  dia- 
base which  occurs  in  Medford  and  in  Somerville,  Mass.  The  work 
necessarily  required  the  examination  of  a  narrow  belt  upon  either 
side  of  the  great  dike.  Evidence  for  the  interpretation  of  the  rela- 
tions of  some  of  the  rocks  is  either  incomplete  or  wanting  within 
the  area.  The  facts  for  a  final  interpretation  will  probably  be 
determined  when  the  detailed  studies  now  being  carried  on  in  the 
Middlesex  Fells,  under  the  direction  of  Dr.  T.  A.  Jaggar,  Jr.,  are 
completed.  The  latter  part  of  this  pa[)er  presents  some  studies  of 
the  topographic  features  of  the  area.  * 

Areal,  Petrograpiiic,  and  Dyxamic  Geology. 

Rhyolite  breccia.  —  The  most  southern  member  of  the  series  of 
rocks,  outcropping  in  this  area  on  both  sides  of  Pasture  hill,  is  a 
rhy clitic  breccia.  On  freshly  fractured  surfaces  the  colors  of  this 
breccia  vary  from  dull  gray  to  pale  grayish  pink  or  greenish.  In 
thin  section,  the  breccia  shows  traces  of  flow  structure  in  the  ground 
mass  between  the  fragments.  At  one  locality,  west  of  Hillside 
avenue,  a  large  irregular  mass  of  soft,  dark,  almost  black,  shale- like 
rock  occurs,  included  within  the  rhyolite.  Under  the  microscope 
the  nature  of  this  inclusion  is  indeterminate,  except  that  it  carries 
a  large  amount  of  hematite. 

Sedimentary  rocks,  —  North  of  the  breccia,  on  the  west  side  of 
the  Medford  diabase  dike  at  the  foot  of  Pasture  hill,  is  a  bed  of 
conglomerate  apparently  dipping  80°  X.  and  striking  approxi- 
mately east  and  west.     The  deposit  is,  in  this  locality,  about  fifty 
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feet  in  thickness,  and  contains  well  rounded  pebbles  of  qnartzite  and 
of  rhyolite.  The  source  of  these  pebbles  is  uncertain.  It  seems 
very  probable  that  the  quartzite  pebbles  were  derived  from  the 
quartzites  now  exposed  in  the  northern  part  of  the  Middlesex  Fells. 
The  quartzites  of  the  immediate  vicinity  are  younger  than  the  eon- 
glomerate.  The  original  rhyolite  from  which  the  rhyolite  pebbles 
were  derived  was  porphyritic,  with  phenocrysts  of  probacy  both 
orthoclase  and  plagioclase  feldspar.  The  subsequent  alteration, 
chiefly  to  kaolin,  has  been  so  great  that  the  type  of  the  phenocrysts 
can  only  be  determined  from  the  outlines  of  the  crystals.  The 
nature  of  the  much  decayed  cement  of  the  conglomerate  is  verj' 
obscure. 

East  of  the  dike  and  in  a  position  which  would  seem  to  bring  it 
stratigraphically  under  the  conglomerate,  were  the  latter  exposed 
east  of  the  diabase  dike,  is  a  large  outcrop  of  grayish  pink  arkose. 
Microscopically,  this  rock  consists  of  very  finely  fragmental  quartz 
grains  with,  apparently,  an  admixture  of  felsitic  material.  Epidote, 
zoisite,  hematite,  and  magnetite  are  present  in  small  amount.  The 
base  of  the  arkose  is  indeterminable.  Some  two  hundred  and  fifty 
feet  north  of  this  outcrop  is  a  small  exposure  of  dull  white  quartzite 
whose  relationship  to  the  arkose  is  uncertain.  Its  position  suggests 
that  it  is  separated  from  the  arkose  by  a  bed  of  conglomerate 
similar  to  that  exposed  further  west,  an  inference  which  is  strength- 
ened by  the  known  relative  positions  of  similar  series  in  West 
Medford. 

So  far  as  the  present  available  evidence  goes,  the  breccia  may 
tentatively  be  considered  as  of  volcanic  origin,  and  probably  later 
than  the  sediments.  The  breccia  seems  to  have  been  preceded,  in 
the  order  indicated,  by  the  formation  of  the  arkose,  the  conglomer- 
ate, and  the  quartzite  of  the  area.  The  source  of  the  material  is  at 
present  uncertain.  The  exposures  of  sediments  in  the  area  are  too 
small  to  permit  of  the  determination  of  their  structural  relations. 
The  absence  of  pebbles  of  granite  in  the  conglomerate,  and  the  fact 
that  the  whole  stratified  series  seems  to  dip  towards  the  igneous 
rocks,  would  appear  to  indicate  that  the  stratified  rocks  are  older 
than  the  granite  to  the  north.  So  far  as  has  been  determined,  there 
is  no  definite  evidence  offered  in  this  area  as  to  the  relative  ages  of 
the  two.  Diller  ('81,  p.  17Ji)  states,  however,  that  in  an  adjacent 
area  the  granite  is  found  overlying  the  upturned  edges  of  the  strati- 
fied series. 
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GninUea. —  A  number  of  igneous  intrusions,  older  than  the  breccia 
already  noted,  succeeded  the  formation  of  the  sedimentary  series, 
coming  in,  probably,  after  these  had  been  folded.  The  earliest  of 
these  intrusions,  in  the  area  under  consideration,  is  that  of  a  horn- 
blende granite. 

As  shoAvn  on  the  map,  granites  occur  in  two  portions  of  the  area, 
immediately  north  of  the  stratified  series  north  of  Hall  road,  and 
also  at  the  north  end.  For  the  most  part,  these  granites  are  moder- 
ately coarse-grained  in  texture,  white  to  pink  in  color,  mottled  with 
green,  due  to  the  presence  of  much  epidote  as  a  secondary  mineral 
from  the  alteration  of  plagioclase  and  of  hornblende.  The  quartz 
is  light  in  color,  translucent,  and  relatively  abundant.  The  ortho- 
clase  feldspar,  in  the  hand  specimens,  varies  from  pink  to  white, 
the  salmon  colored  or  pink  variety  being  especially  abundant  in  the 
granite  from  the  more  southern  of  the  two  areas.  The  plagioclase 
feldspar  for  the  most  part  has  a  low  maximum  extinction  angle 
(about  15^)  on  the  twinning  lamellae,  so  that  in  composition  it  lies 
between  the  oligoclase  and  albite  types.  Much  of  it  is  altered  to 
mascovite,  and  the  contorted  twin  lamellae  in  many  cases  give  evi- 
dence of  strain.  The  prevailing  color  of  the  plagioclase  is  white, 
though  frequently  it  is  stained  greenish  by  secondary  epidote.  The 
hornblende,  when  present,  is  of  a  light  green  color,  but  for  the  most 
part  it  has  undergone  alteration. 

In  the  specimens  examined,  necessarily  taken  from  near  the  sur- 
face, the  feldspars,  especially  orthoclase,  and  the  hornblende  were 
almost  invariably  altered.  The  chief  secondary  products  from  the 
alteration  of  both  feldspars  are  kaolin  and  muscovite  (the  former  in 
rather  larger  proportion) ,  chlorite  from  the  hornblende,  and  epidote 
from  the  plagioclase  feldspar.  The  usual  accessory  minerals,  titan- 
ite,  magnetite,  hematite,  and  zircon  are  present  in  small  amounts. 
The  epidote,  in  an  amount  great  enough  to  give  the  granite  a  pale 
greenish  tint,  often  occurs  in  distinct  streaks  or  veins  several  inches 
in  width,  and  has  a  mottled  greenish-white  appearance.  Locally 
pink  feldspar  and  white  quartz  are  arranged  in  bands.  More  fre- 
quently we  find  dark,  almost  black,  fine-grained  portions  of  the 
mass  carrying  a  large  amount  of  biotite,  some  magnetite,  and  a 
correspondingly  marked  reduction  in  the  amount  of  feldspar.  In 
one  instance  a  drusy  cavity  within  this  darker  segregation  contained 
glassy  crystals  of  quartz  and   crystals   of  pale   blue   fluorite.     In 
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another  locality  west  of  Owen's  walk  in  the  Fells,  an  inclusion  of 
aplitic  granite,  containing  quartz,  orthoclase,  plagioclase,  and  a 
small  amount  of  microcline,  occurs  in  a  dike  of  the  oldest  series, 
described  below  as  probably  lamprophyric  phases  of  the  granite 
magma.     The  source  of  this  inclusion  has  not  been  located. 

Through  th^  granite  at  the  north  end  of  the  area  was  intruded 
a  series  of  dike-like  masses  of  basic  rock  whose  general  trend  is  north 
and  south.  What  may  have  been  the  original  constitution  of  these 
masses  is  now  obscure ;  at  present  they  must  be  classed  with  the 
schistose  rocks.  The  most  southern  of  these  (see  map)  are  horn- 
blende schists,  consisting  of  much  quartz  and  hornblende  with  a 
more  or  less  distinct  banded  structure,  the  hornblende  prisms  being 
arranged  in  rows  parallel  to  the  bounding  walls  of  the  dike.  Small 
amounts  of  biotite,  plagioclase,  and  magnetite  are  present,  together 
with  secondary  chlorite  and  epidote.  The  largest  member  of  the 
seiies,  repi-esented  on  the  map  at  the  north  end,  and  west  of  Forest 
street,  shows,  even  in  small  hand  specimens,  alternate  plicated  bands 
of  white  quartz  and  dark  biotite,  the  latter  in  larger  amounts.  The 
thin  section  shows  that  the  rock  consists  almost  wholly  of  quartz  in 
small  angular  anhedra,  and  small  plates  of  biotite.  Both  the  horn- 
blende and  the  biotite  schists  carry  fragments  of  the  granite. 
These  latter,  beyond  the  usual  secondary  minerals  and  the  warped 
twinning  lamellae  of  the  plagioclase,  show  no  essential  changes.  It 
is  inferred  that  these  schistose  bands  are  altered  lamprophyric 
phases  of  the  granite,  intruded  from  beneath  after  the  partial  solidi- 
fication of  the  more  acid  ^ock.  The  irregular  boundary  walls,  and 
the  fact  that  the  joint  planes  cut  both  granite  and  schists,  would 
appear  to  indicate  that  the  jointing  of  the  granite  was  subsequent  to 
the  intrusion  of  these  basic  masses. 

Felsites,  —  The  middle  portion  of  the  area  is  occupied  by  a  series 
of  rocks  which,  taken  collectively,  may  be  called  felsite  (acid  por- 
phyries). They  are,  for  the  most  part,  pink  in  color,  and  show  a 
cryptocrystalline  structure  on  a  freshly  fractured  surface.  3Iicro- 
scopically,  the  rocks  of  the  larger  portion  of  this  part  of  the  area 
show  the  intergrowth  of  quartz  and  feldspar  characteristic  of  micro- 
granitic  structure.  In  some  cases,  the  rock  appears  to  consist  almost 
wholly  df  this  quartz- feldspar  ground  mass,  but  occasionally  irregular 
grains  of  quartz  appear  and  phenocrysts  of  feldspar,  both  orthoclase 
and  albite  (quartz  granophyr) .     On  the   one  hand,  this  granophyr 
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gi-ades  into  granite  porphjrries  in  which  the  ground  mass  becomes 
relatively  diminished  in  amount,  and  the  phenocrysts  larger  and 
more  numerous.  These  granite  porphyries  are  somewhat  darker  in 
color  than  the  granophyr,  owing  to  the  presence  of  epidote  and 
chlorite.  The  alteration  of  the  plagioclase  feldspar  has  resulted  in 
the  production  of  a  considerable  amount  of  calcite,  as  shown  both 
in  thin  section  and  by  effer\'e8cence  with  dilute  acid.  The  largest 
mass  of  granite  porphyry  occurs  to  the  west  of  the  large  diabase  dike, 
just  south  of  the  northern  granite  area.  In  the  field,  this  rock  so 
much  resembles  the  gi-anite,  that,  were  it  not  for  the  fact  that  the 
schistose  dikes  which  occur  in  the  granite  are  cut  off  by  it,  one 
would  be  inclined  to  think  it  contemporaneous  and  identical  with 
the  latter. 

Towards  the  middle  of  the  area,  especially  at  the  south  crest  of 
Pine  hill,  forming  part  of  the  top  of  the  hill,  and  extending  north- 
eastward approximately  parallel  with  the  line  of  contact  of  the 
felsites  and  the  granite,  the  magma  cooled  more  rapidly,  producing 
a  true  rhyolite  with  a  characteristic  sub-conch oidal  fracture,  wavy 
or  sub-vitreous  lustre,  and  prevailing  greenish-gray  color,  weather- 
ing nearly  white.  Thb  rhyolite  is  in  places  quite  porphyritic.  A 
few  quartz  phenocrysts  occur  and  larger  numbers  of  orthoclase  and 
plagioclase  crystals,  usually  idiomorphic,  less  often  fragmentary,  the 
plagioclase  being  particularly  abundant.  Both  the  feldspars  have 
undergone  secondary  changes.  At  the  southwestern  foot  of  Pine 
hill,  inclusions  of  white  quartzite  were  found  included  in  the  grano- 
phyr. At  the  northeast  end  of  Pine  hill  along  the  line  of  contact 
with  the  granite,  is  a  belt  of  breccia  in  which  fragments  of  granite, 
rhyolite,  and  some  undetermined  rocks  occur. 

Diabase  dikes,  —  These  acid  eruptives  were  followed  by  a  period 
of  strain  and  fracture,  as  shown  by  their  jointed  «H)ndiiion.  The 
diabase  dikes  are  later  intrusions  not  so  much  jointed.  The  evi- 
dence of  strain  appears  in  the  distorted  twinning  lamellae  of  the 
plagioclase  of  the  granite,  and  in  the  wavy  extinction  of  the  quartz 
phenocrysts  in  the  granophyr.  This  may  also  have  been  the  time 
of  conversion  of  the  lamprophyric  dikes  into  the  present  schists. 
Succeeding  this  })eriod  of  stress  or  contemporaneous  with  it,  a  large 
number  of  diabase  dikes  were  intruded.  Of  these  dikes  there  is 
positive  evidence  of  at  least  five  periods,  and  possibly  of  a  sixth 
period,   of   intrusion.     These   intrusions  may  have  succeeded  one 
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another  very  rapidly,  though  the  contacts  of  intersection  are  well 
marked.  Three  series,  and  a  possible  fourth,  were  intruded  before 
the  Medford  diabase  dike,  and  one  small  dike  was  intruded  sub- 
sequent to  it.  In  mapping  the  dikes  older  than  the  Medford  diabase, 
no  attempt  has  been  made  to  indicate,  by  means  of  a  color  scheme, 
their  relative  ages.  Where  this  has  been  positively  determined  in 
a  few  localities  it  has  been  indicated  by  showing  the  intersections  of 
the  dikes  concerned.  In  other  localities  than  those  where  the  rela- 
tionship is  indicated  by  truncation,  it  will  be  necessary  to  correlate 
the  dikes  on  lithological  grounds.  Sometimes  this  distinction  may 
be  made  macroscopically,  but  in  most  cases  it  is  necessary  to  refer 
the  specimen  to  the  microscope. 

The  two  older  members  of  this  series  are  phanerocrystalline  in 
texture,  while  the  two  younger  may  be  described  as  aphanitic.  All 
but  the  youngest  carry  visible  amounts  of  pyrrhotite,  the  youngest 
of  the  three  having  the  least.  The  oldest  dikes  contain  a  pink 
augite,  of  unusually  low  index  of  refraction,  in  small  aggregations, 
and  a  brown  hornblende ;  in  some  cases  there  is  a  parallel  growth 
of  the  two  silicates  filling  the  interspaces  between  idiomorphic 
plagioclase  crystals.  There  is  also  an  abundance  of  chlorite,  second- 
ary from  augite  and  hornblende,  and  a  considerable  quantity  of 
ilraenite  with  titanite  as  an  alteration  product.  The  next  youngest 
member  of  the  series  is  tinted  a  greenish-gray  color  by  the  presence, 
in  considerable  amount,  of  a  pale  green  augite  (almost  colorless  in 
thin  section),  probably  diopside;  hornblende  seems  to  be  entirely 
absent,  while  chlorite,  epidote,  and  a  considerable  amount  of  calcite 
are  present  as  secondary  products.  The  third  member  of  the  series 
is  fine-grained  and  black,  and  exhibits,  in  thin  section,  an  intersertal 
structure,  whereas  that  of  the  two  older  is  ophitic.  The  augite  is 
violet  in  color;  magnetite  occurs  in  considerable  quantity,  also 
calcite,  chlorite,  and  actinolite,  the  last-named  in  the  form  of 
secondary  needles  mingled  with  the  chlorite. 

In  several  localities  there  are  dikes  which  cut  some  one  or  more 
of  the  three  preceding  members  of  this  senes.  They  are  dense,  fine- 
grained, black  in  color,  apparently  free  from  sulphides,  and  exhibit 
a  hyalopilitic  structure  with  rods  and  small  masses  of  augite  in  a 
glassy  matrix.  These  are  oli vine-free  basaltic  dikes.  Magnetite 
is  present  in  considerable  amounts.  Some  of  the  dikes  carry  a  con- 
siderable quantity  of  brown  biotite,  together  with  the  augite,  plagi- 
oclase, magnetite,  and  secondary  and  accessory  tninerals. 
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The  next  intrusion  of  the  region  was  that  of  the  Medford  dike  (de- 
scribed by  Hobbsand  others),  a  hornblende-biotite-augite  diabase,  very 
coarse  and  much  disintegrated.  The  lenticular  quartz  inclusions  have 
already  been  described  by  Dr.  Jaggar  (*98,  p.  207).  There  occurs 
on  the  west  flank  of  Pine  hill  a  large  inclusion  of  a  coarse  granular 
quartzite,  readily  friable,  and  almost  pure  white,  the  individual 
grains  of  quartz  being  about  one  sixteenth  of  an  inch  in  diameter. 
There  is  also  a  large  fragment  (approximately  two  hundred  and 
sixteen  cubic  feet)  of  sandstone  exposed  in  a  small  excavation  just 
south  of  the  Big  Quarry.  This  still  retains  obscure  traces  of  bed- 
ding planes,  and,  in  addition  to  the  large  amount  of  clastic  quartz, 
carries  a  few  rounded  grains  of  pale  green  augite  and  a  very  small 
amount  of  secondary  pyrite.  At  Pasture  hill,  Medford,  in  about 
the  middle  of  the  dike,  some  large  inclusions  have  recently  been 
disclosed  by  quarrying.  They  are  very  much  jointed  so  that  it  is 
diflUcult  to  obtain  a  freshly  fractured  surface,  but  they  are  probably 
fragments  of  one  of  the  earlier  diabase  dikes,  one  of  which,  about 
one  hundred  and  fifty  feet  in  width,  is  cut  through  at  this  place. 

In  the  area  studied,  there  is  a  single  dike  of  fine-grained  diabase 
cutting  both  the  Medford  diabase  and  the  adjacent  granite.  The 
chief  components  are  augite,  plagioclase,  magnetite,  and  secondary 
chlorite. 

In  the  Middlesex  Fells,  along  a  line  at  right  angles  to  the  axis  of 
the  dike,  the  horizontal  displacement  accompanying  the  intrusion  of 
the  Medford  diabase  varies  to  a  maximum  of  about  two  hundred 
and  fifty  feet.  The  older  dikes  on  the  east  side  are  all  offset  towards 
the  north,  the  maximum  horizontal  offset  parallel  to  the  axis  of  the 
Medford  diabase  dike  being  about  one  hundred  and  seventy-five  feet. 
As  the  simple  gaping  of  the  crooked  fracture  occupied  by  the  big 
dike  would  not  offset  the  older  dikes  more  than  twenty-five  feet,  it 
is  probable  that  there  has  been  movement  in  more  than  one  direction. 
Just  what  the  amount  and  direction  of  throw  is,  cannot  at  present 
be  stated.  Possibly  this  displacement  is  one  of  the  causes  of  the 
production  of  the  joint  planes  in  the  older  diabase  dikes,  although 
the  Medford  dike  is  itself  jointed,  in  part  by  contraction  while  cool- 
ing and  solidifying. 

Summary,  —  (1 )  There  are  series  of  stratified  rocks  in  this  locality 
older  than  all  the  volcanics.  In  addition  to  evidence  already  cited, 
proof  of  older  sedimentary  rocks  is  afforded  by  the  occurrence  of 
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quartzite  and  bedded  sandstone  inclusions  in  the  Medford  diabase, 
and  smaller  inclusions  of  quartzite  in  the  rhyolites ;  these  occur  in 
localities  fully  three  quarters  of  a  mile  from  the  nearest  known 
sedimentaries.  (2)  The  order  of  eruption  of  the  volcanics  was:  — 
first,  i^ranite ;  second,  a  series  of  basic  rocks,  lamprophyric  phases 
of  the  granite,  now  metamoi-phosed  to  homblen de-bio tite  schists; 
thu'd,  felsitic  rock  showing  three  phases,  the  greater  part  now 
appearing  as  granophyr,  locally  porphyritic  and  grading  on  the  one 
hand  into  granite  porphyry  in  which  the  microgranitic  ground  mass 
disappears,  and  on  the  other  into  rhyolite  and  rhyolite  porph}Ties. 
The  line  of  contact  between  this  granophyr  and  the  granite  of  the 
southern  area  is  not  wejl  marked,  and  it  is  possible  that  this  latter 
granite  is  contemporaneous  with  the  granophyr.  It  has  not  been 
possible  to  determine  whether  the  rhyolite  breccia  of  the  south  end 
of  the  area  is  contemporaneous  with  these  latter  volcanics.  (3) 
Without  question  the  raetamorphism  of  the  older  basic  masses  in 
the  granite,  and  possibly  the  production  of  joint  systems  in  the 
granites  and  felsites,  preceded  the  intrusion  of  the  diabase  dikes. 
(4)  Since  the  intrusion  of  the  dikes,  some  stresses  have  been 
exerted,  as  these  dikes  are  also  jointed  and  in  places  slickensided. 

Glaciation  and  Topography. 

During  the  interval  from  the  time  of  the  last  intrusion  until  the 
beginning  of  Pleistocene  glaciation,  the  rocks  must  have  undergone 
many  changes.  At  the  time  of  the  first  ice  transgression,  the  area 
was  probably  covered  with  a  deep  residual  soil  cover,  the  product 
of  disintegration  and  decay.  In  a  region  where  glaciation  has  left  in 
situ  only  a  small  amount  of  residual  material  from  rock  decomposi- 
tion, the  extensive  disintegration  of  the  Medford  diabase  dike  could 
not  fail  to  attract  the  attention  of  even  the  earlier  geologists.  We 
find  the  first  most  detailed  description  of  this  phenomenon  in  an 
article,  published  in  1818,  by  J.  F.  and  S.  L.  Dana  ('IS,  p.  201). 
Later,  Professor  W.  ().  Crosby  refers  ('90,  p.  236)  to  the  decom- 
position of  the  rock  and  the  probable  time  of  disintegration ;  Dr.  G. 
P.  Merrill  ('96,  p.  349)  adopts  and  enlarges  Professor  Crosby's 
views;  Professor  (t.  H.  Bai-ton  also  published  a  paper  on  the 
subject  of  "  Bowlders  formed  t?i  situ  '*  in  which  he  refers  to  the 
disintegration  of  the  diabase  ('92,  p.  405). 
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The  present  topography  of  the  dike  and  of  the  adjacent  country 
is  very  instructive.  At  the  Medford  end,  proceeding  north,  there  is 
a  gradual  rise  from  the  flood-plain  of  the  Mystic  river,  just  above 
tide  level,  to  the  summit  of  Pasture  hill,  one  hundred  and  twenty- 
five  feet  higher,  in  a  horizontal  distance  of  about  three  hundred 
yards.  As  one  crosses  the  summit,  on  his  right  he  will  find  that  the 
hill  falls  off  almost  abruptly  towards  Governor's  avenue,  the  grade 
being  little  less  than  that  normally  assumed  by  the  talus  slope  of 
coarse-grained  debris  at  the  foot  of  a  cliff  ;  on  the  left  the  fall  is  very 
slight  towards  several  ridges  of  felsitic  rock,  trending  towards  the 
northwest.  For  a  portion  of  the  length  of  the  hill,  at  the  northern 
end,  a  depression  occurs  on  the  diabase  l)etween  Pasture  hill  and 
these  ridges.     (Fig.  1,  iii.) 


'tMt,,tnimr' 


West.  Eaut. 

Fig.  1.  Sections  transverse  to  the  diabase  dike.  I.  From  about  one  liym- 
dred  yards  north  of  where  Owen's  walk  turns  to  join  Forest  street.  II.  From 
just  north  of  the  lower  quarry  on  the  west  flank  of  Pine  hill.  III.  From 
Pasture  hill,  Medford. 

I  and  II,  datum  line  one  hundred  feet  above  mean  tide  level ;  III,  datum  line 
at  mean  tide  level. 

a.  ^anite,  b.  felsite,  c.  diabase,  d.  felsitic  breccia. 


The  descent  on  the  northern  slope  of  the  hill,  about  ten  degrees, 
is,  relative  to  the  ascent  on  the  south,  quite  gentle,  until  the  Hall 
roid,  fifty  feet  above  mean  tide  level,  is  reached.  Here  the  land 
again  rises  very  abruptly  thirty-five  feet,  the  grade  along  Cedar  Cliff 
road,  twenty-eight  degrees,  being  steeper  than  that  on  the  eastern 
side  of   Pasture   hill.     Ascending  this  slope,  we  find  on  the  left  a 
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granite  ridge,  with  here  and  there  vertical  faces  towaixis  the  east 
and  gentle  slopes  and  soil-covered  surfaces  on  the  west,  marking  the 
western  boundary  of  the  dike ;  on  the  right,  the  land  at  first  slopes 
very  abruptly  to  about  the  level  of  Hall  road,  but  further  north  the 
grade  gradually  becomes  less  steep. 

Proceeding  from  here  northeastward  along  the  line  of  the  dike, 
the  surface  is  gently  undulating  with  obscure  ridges  trending  south- 
east, and  almost  completely  soil-covered.  To  the  east,  g^nitic 
ridges  stand  out  above  the  general  level  of  the  dike,  and  valleys 
between  them  are  depressed  below  this  level.  At  the  boundary  of 
the  Middlesex  Fells  there  is  a  depression  on  the  east,  a  quick  rise  to 
the  level  of  the  diabase,  and  then  a  second  abrupt  rise  marking  the 
western  boundary  of  the  dike,  and  from  here  a  gentle  downward 
slope. 

Passing  up  Owen's  walk,  which  runs  along  the  middle  of  the 
dike,  with  Pine  hill  on  the  right  and  a  much  lower  ridge  on  the  left, 
the  dissimilarity  of  the  slopes  on  right  and  left  is  very  conspicuous. 
On  the  right  the  slope  to  the  summit  of  Pine  hill  is  gradual,  while 
on  the  left  there  is  a  nearly  perpendicular  wall  of  varying  height, 
and  a  steep  talus  slope  at  its  base.  Pine  hill  rises  two  hundred  and 
fifty  feet  above  sea  level,  with  its  summit  one  hundred  and  seventy 
feet  above  the  valley  on  the  east.  The  eastern  face  of  the  hill  is,, 
for  the  greater  part  of  its  length,  a  cliff  varying  in  height  up  to 
about  seventy  feet,  with  an  exceedingly  steep  talus  slope  made  up 
of  fairly  large  angular  blocks  at  its  base,  grading  into  finer  materials 
as  the  distance  from  the  base  of  the  cliff  increases.  The  eastern  or 
opposite  side  of  the  valley  presents  a  much  more  evenly  graded 
slope  than  is  found  on  the  western  flank  of  Pine  hill.  This  east- 
ern valley  is  also  much  wider  and  deeper  than  the  "  dike "  valley,, 
and  extends  northeastward  about  two  miles. 

North  of  the  elbow  of  Owen's  walk,  where  it  bends  to  join  Forest 
street,  the  ridge  on  the  left  presents  to  the  eastward  an  almost  verti- 
cal face  nearly  sixty  feet  in  height  (Fig.  1,  i).  After  crossing  the 
width  of  the  diabase  there  is  a  slight  elevation  and  then  a  gradual 
descent  into  the  valley  which  lies  to  the  east  of  Pine  hill. 

The  diabase  dike  at  its  extreme  northern  end,  beyond  Pine  hill^ 
becomes  narrowed  to  a  width  of  fifty  feet,  and  is  marked  on  both 
sides  by  vertical  walls  of  granite  hei^e  six  or  eight  feet  in  height, 
ending  in  an  area  now  occupied  by  a  swamp  which  marks  the 
granite-felsite  contact. 
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I>irection  of  the  ice  movepntnt.  —  The  topography  has  been 
described  thus  in  detail,  because  there  is  a  distinct  relation  between 
the  topography  and  the  glaciation.  The  topography  of  the  valley 
to  the  west  of  Pine  hill,  which  marks  the  location  of  the  diabase 
dike,  first  drew  the  writer's  attention  to  the  glaciation.  The  asym- 
metry of  this  valley  is  very  noticeable,  the  eastern  slope  being 
relatively  gentle,  while  the  western  is  marked  by  nearly  vertical 
walls  produced  by  the  plucking  action  of  the  ice.  (Fig.  1,  i-ii.)  The 
general  slopes  are  such  as  to  indicate  that  the  motion  was  not  trans- 
verse to  Pine  hill  ridge,  nor  yet  parallel  to  it,  but  rather  obliquely 
across  it,  trending  toward  the  south.  These  first  obsenations  as  to 
the  direction  of  the  ice  movement  in  the  valley  were  subsequently 
confirmed  by  the  finding  of  glacial  striae  in  two  localities  near  the 
summit  of  Pine  hill. 

Mr.  WaiTen  Upham  states  ( '92,  p.  32)  that  the  prevailing  couree 
of  the  glacial  striae  in  Somerville  is  between  S.  20°  E.  and  S.  80° 
E.  At  the  Powder  House  dike,  a  southward  extension  of  the  Med- 
fonl  diabase  into  the  slates  of  the  basin,  the  average  direction  of  the 
striae  is  about  S.  34°  E.,  being  nearly  transverse  to  the  ridge.  In 
the  city  of  Medford,  at  the  summit  of  Pasture  hill  there  is  one  large 
exposure  with  an  area  of  over  four  hundred  square  feet  of  almost 
fresh  rock,  quite  hard  and  well  glaciated,  the  striae  running  S.  30° 
E.  Further  north,  where  the  hill  falls  away,  the  striae  varA'  slightly 
to  S.  39°  E.,  the  direction  evidently  being  controlled  by  the  topog 
raphy.  At  the  Cedar  CliflF  road  there  are  a  number  of  well 
marked  striae  striking  S.  37°  E.  From  this  point  northward  until 
the  Fells  boundary  is  reached,  no  well  marked  striations  could  be 
found,  the  diabase  being  for  the  most  part  soil-covered,  or,  where 
uncovered,  the  striae  are  too  obscure  to  be  noted.  The  same  remark 
applies  to  the  striae  on  the  glaciated  sui-faces  of  the  granitic  and 
felsitic  areas.  A  short  distance  north  of  the  Fells  boundary  and 
before  Pine  hill  is  reached,  striae  trending  S.  22°  E.  are  found  by 
the  roadside.  At  Pine  hill  just  at  the  brink  of  the  Hig  Quarry  the 
striae  trend  S.  21°  E.,  the  exposed  surface  upon  which  they  appear 
dipping  twenty-two  degrees  towards  the  northwest,  so  that  the  ice 
was  evidently  ascending.  On  the  summit  of  the  hill  and  a  little 
farther  to  the  north,  striae  trending  S.  26°  E.  occur  on  a  small  dike 
catting  the  felsite.  On  the  west  shore  of  Wright's  pond  they  trend 
S.  28°  E.,  and  five  hundred  yards  further  north  some  obscure 
grooves  trend  about  S.  22°  E. 
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The  direction  of  the  ice  movement  is  also  indicated  by  the  occur- 
rence of  a  number  of  boulders  of  the  diabase  upon  the  summit  of 
Pine  hill  and  in  certain  minor  valleys  or  depressions  between  large 
outcrops  of  felsitic  rock.  According  to  Mr.  T.  H.  Barnes,  recently 
city  engineer,  similar  boulders  have  been  found  in  Medford,  in 
several  localities  east  of  the  dike,  during  excavation  for  sewers  or 
water  8er\'ice. 

Demulation  and  erosion  by  the  ice  sheet,  —  Perhaps  the  most 
interesting  indication  of  the  direction  of  movement  of  the  ice  sheet 
is  that  furnished  by  the  topography.  In  two  localities  this  is  most 
strikingly  marked  ;  at  Pine  hill  in  the  Middlesex  Fells,  and  at  Pas- 
ture hill  in  Medford.  Pine  hill  is,  with  the  exception  of  a  small  and 
low  portion  of  its  northern  end,  a  felsitic  ridge  cut  across  trans- 
versely by  a  large  number  of  diabase  dikes.  The  felsites  are  often 
very  much  broken  up  by  several  groups  of  intersecting  joint  planes. 
To  the  west  lies  the  Medford  dike,  beyond  which  is  more  of  the 
felsitic  rock  and  then  granite ;  the  next  hill  to  the  east  is  a  mass 
of  granite.  The  ice  sheet  in  its  passage  over  the  granite,  felsite, 
and  diabase  has  undoubtedly  largely  produced  the  topography 
as  we  see  it  to-day,  due  allowance  being  made  for  post-glacial 
changes  of  relatively  small  amount,  such  as  the  formation  of  tains 
slopes.  The  paucity  of  parting  planes  in  the  granite  as  compared 
with  their  abundance  in  the  felsite  has  enabled  the  former  to  resist 
the  glacial  drag,  while  the  latter  everywhere  along  the  line  of  the 
eastern  contact  has  been  pulled  away,  forming  the  present  nearly 
vertical  cliffs. 

The  diabase  dike  within  the  felsitic  rock  was  apparently  even 
more  easily  torn  out  of  its  position  by  the  ice.  From  the  asymmet- 
rical topography  of  the  valley  and  the  disintegration  of  the  diabase 
one  would  be  inclined  to  infer  that  the  rock  had  been  weakened  by 
decay  during  preglacial  or  possibly  interglacial  time. 

The  diabase,  in  many  places  throughout  its  length,  has  undergone 
extensive  disintegration,  giving  rise  to  loose  sand  and  gravel  of  a 
deep  brown  color,  in  which  lie  rounded  boulders  of  all  siies, 
produced  by  concentric  weathering.  These  boulders  show  more  or 
less  concentric  structure  from  without  inward  until  a  solid  core  of 
unaltered  diabase  is  reached.  The  depth  to  which  the  decay  has 
penetrated  varies  gi-eatly ;  at  Pasture  hill  in  Medford  it  is  in  places 
as  much  as  thirty  feet,  with  almost  complete  dbintegration  of  the 
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diabase  ;  at  Pine  hill  the  quariy  openings  indicate  that  the  weather- 
ing has  penetrated  chiefly  along  joint  cracks  and  to  a  depth  much 
less  than  at  Pasture  hill.  The  difference  in  the  amount  of  decay 
may  be  in  part  accounted  for  by  the  fact,  that,  where  undisintegrated 
rock  has  been  exposed  at  Pasture  hill  by  the  removal  of  the  over- 
hang cover,  it  shows  evidence  of  much  jointing  and  slicken siding, 
phenomena  which  are  almost  absent  in  the  great  dike  at  Pine  hill ; 
such  joints  render  the  rock  more  permeable  to  atmospheric  agents. 
A(/e  of  the  disintegration  of  the  diabase,  —  The  question  at  once 
arises,  is  the  disintegrated  diabase,  as  found  to-day,  residual  material 
of  preglacial  or  interglacial  weathering,  or  has  this  great  amount  of 
disintegration  taken  place  since  the  last  glacial  epoch?  To  answer 
this  question  it  will  be  necessary  to  consider  in  detail  a  number  of 
facts  as  we  find  them  to-day  ;  but  first  the  opinions,  as  expressed  in 
published  papers,  of  three  fonner  workers  in  this  field  will  be 
quoted.  In  a  paper  on  "The  Kaolin  in  Blandford,  Mass.",  Pro- 
fessor W.  O.  Crosby  states: — "That  the  lithologic  decay  in  this 
region  [Blandford]  during  post-glacial  time  has  been  almost  nil  is 
proved  by  the  fact  that  the  removal  of  the  drift  exposes  every- 
where, and  on  almost  all  kinds  of  rocks,  a  hard  unaltered  glaciated 
surface.  I  am  well  persuaded  that  even  the  decomposed  dikes  of 
diabase  which  are  observed  in  many  parts  of  New  England,  and 
which  are  a  feature  of  particular  interest  in  the  geology  of  the 
Boston  Basin,  simply  witness  in  general,  to  the  substantial  results 
accomplished  by  the  quiet  and  unobtrusive  atmospheric  agents 
during  the  long  pre-glacial  epochs,  and  owe  their  preservation  to 
the  narrow  fissures  which  they  occupy  in  harder  and  more  durable 
rocks.  This  general  conclusion  appears  to  be  justified  by  the  fact 
that  the  great  majority  of  the  dikes  present  hard  glaciated  outcrops ; 
and  there  is  only  now  and  then  one  which  was  so  deeply  decom- 
posed that  the  ice  was  unable  wholly  to  remove  the  products  of 
decay.  It  is  undoubtedly  true,  however,  that  the  more  coarsely 
crystalline  diabase  forming  the  great  dike  in  Medford,  Somerville, 
etc.,  like  some  of  the  granites,  is  subject  to  rapid  disintegration  by 
frost  action,  and  this  process  is  now  going  on.  We  may  thus 
readily  explain  the  formation  in  post-glacial,  and  even  in  quite 
recent  times,  of  the  considerable  bodies  of  coai'se  diabase  sand 
known  in  this  vicinity  as  Medford  gravel  and  used  for  walks  and 
carriage  roads."  ('90,  p.  236.)     Mr.  Geo.  P.  Merrill  in  discussing  this 
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subject  says:  —  "The  dike  occurs  in  a  region  of  extensive  glacia- 

tion That  the  disintegration  and  decay  into  which  the  rock  has 

fallen  is  subsequent  to  the  glaciation,  and  is  not  an  isolated  case  of 
protection  from  erosion,  as  might  at  first  be  thought,  ia  shown  by 
the  presence  of  glacial  striae  still  traceable  over  the  surface  of  por- 
tions of  the  decomposed  dike  and  the  deposit  of  till  overlying  it 

It  is,  of  course,  possible  that  the  decomposition  had  set  in  prior  to 
the  period  of  glaciation.  That  the  process  had  not  gone  on  exten- 
sively, however,  is  evident  from  the  fact  that  the  material  was  still 
sufficiently  firm  to  receive  the  glacial  markings.  We  are  apparently 
safe  in  assuming  that  this  disintegration  and  decay,  or  degeneration, 
as  I  have  called  the  combined  process,  and  which  extends  to  a  depth 
of  thirty  feet,  or  perhaps  fifty  feet  or  more  along  joint  planes,  is 
mainly  postglacial.  That  the  degeneration  has  here  gone  on  more 
extensively,  than  in  other  dikes  of  the  vicinity  is  due,  as  the  writer 
believes,  to  its  coarse  and  somewhat  granular  structure,  and  also  to 
the  character  of  the  alteration  which  had  gone  on  prior  to  and 
contemporaneous  with  degeneration."  ('96,  p.  358,  359.)  Profes- 
sor (t.  n.  Barton  states :  —  "In  a  few  cases  striae  are  to  be  seen 
crossing  surfaces  of  unchanged  rock,  and  also  of  the  decomposed 
rock  in  immediate  contact,  in  such  a  manner  as  to  indicate  that  the 
now  completely  decomposed  rock  was  unchanged  when  the  striae 
were  formed.  This  would  lead  to  the  conclusion  that  the  decom- 
position has  taken  place  during  post-glacial  time.  This  view  is 
strengthened  by  the  fact  that  portions  of  the  rock  exposed  as  out- 
crops have  remained  unchanged,  while  immediately  adjacent  por- 
tions w  hich  have  been  covered  by  the  soil  are  highly  decomposed. 
This  last  feature  indicates  that  organic  action  is  a  strong  factor  in 
the  production  of  the  rock  decomposition."     ('92,  p.  405.) 

Stdtement  and  co?isideration  of  criteria, — ^As  already  intimated, 
glacial  stnae  are  found  in  a  number  of  localities,  particularly  at 
the  southern  end  of  the  diabase  dike.  A  careful  examination  of 
all  the  localities  shows  that  for  the  most  part  these  striae  are  on  rela- 
tively fresh  rock.  Wherever  the  surface  of  the  rock  has  been  ex- 
posed to  the  atmosphere  for  a  long  period  the  striae  have  generally 
been  obliterated,  although  the  alteration  zone,  as  judged  by  the  eye, 
in  many  examples  rarely  penetrates  more  than  one  inch  in  depth, 
with  no  evidence  of  disintegration  such  as  is  found  elsewhere  over 
large  areas.     In  one  instance,  a  small  lenticular  inclusion  of  qaartz 
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stood  about  one  quarter  of  an  inch  above  the  diabase  surface,  and 
assuming  that  the  ice  had  planed  the  quartz  off  level  with  the  rest 
(as  it  has  done  in  two  other  noted  cases  of  larger  masses  of  quartz 
in  an  exposure  with  a  well  striated  surface),  this  would  give  a  par- 
tial indication  of  the  amount  which  may  be  removed  from  the  sur- 
face in  the  absence  of  a  soil  cover.  In  this  connection  it  should  be 
remarked  that  the  glaciated  surfaces  of  the  felsitic  rock  and  of  the 
granite  haye  also  undergone  alteration  and  loss  to  such  an  extent 
as  to  obliterate  or  obscure  practically  all  striae  if  such  were  ever 
present.  In  those  places  where  the  striae  were  observed  on  the  dia- 
base there  is  evidence  that  there  has  been  a  covering  of  soil  to  pre- 
serve them.  In  the  case  of  the  large  area  at  Pasture  hill  about  three 
feet  of  soil  have  been  removed  from  above  it,  and  at  one  time  a 
large  elm  was  growing  over  the  place.     In  the  exceptional  cases  re- 


Fk;.  2. 

ferred  to,  the  glacial  striae  are  now  distinct  on  comparatively  soft 
rock.  This  soft  rock  in  every  case,  as  far  as  observed,  lies  in  the  lee 
of  hard  and  distinctly  fresh  rock  relative  to  the  direction  of  ice 
movement,  both  being  striated  in  one  case ;  in  other  cases  the  hard 
rock  has  been  removed,  presumably  for  building  purposes.  If  dur- 
ing glacial  times  there  had  existed  a  mantle  of  disintegrated  rock 
extending  upward  to  an  unknown  distance,  and  beneath  this  cover 
masses  of  partially  disintegrated  rock  surrounding  cores  of  still 
fresh  rock  (Fig.  2),  such  as  are  now  found,  the  ice  sheet  in  passing 
over  would  remove  much  of  the  superficial  cover.  In  cutting  across 
the  partially  disintegrated  rocks  at  the  lower  level  (Fig.  3),  it  would 
necessarily  reveal  hard  materials  in  close  contact  with  relatively  softer 
rock,  but  still  hard  enough  to  receive  striations.     It  seems  probable 
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that  the  juxtaposition  of  the  two,  as  seen  to-<iay,  must  have  been 
produced  in  some  such  way  as  this. 

In  a  large  number  of  areas  examined  on  the  north  side  of  Pasture  hill 
under  conditions  particularly  favorable  for  such  an  examination,  on  ac- 
count of  the  extensive  quarrying  and  building  now  going  on,  nowhere 
has  a  glaciated  area  preserving  the  striae  on  distinctly  disintegrated 
materials  been  found,  although  it  is  quite  possible  that  they  do  exist 
Many  of  the  undecomposed  and  glaciated  rocks  show  joint  fractures, 
so  that  if  we  accept  the  post-glacial  disintegration  hypothesis  we  have 
to  suppose  that  disintegration  has  taken  place  in  one  locality  to  a 
depth  of  "even  fifty  feet"  and  in  another  immediately  adjacent 
locality  not  at  all,  there  being  no  evidence  that  the  rocks,  which  en- 
dently  are  of  uniform  texture,  are  not  of  uniform  composition. 

When  the  ice  passed  over  the  dike  and  dragged  portions  of  the 
partially  disintegrated  diabase  with  it  in  its  onward  course,  it  would 


Fig.  3. 

naturally  take  up  material  of  all  kinds.  Some  of  the  boulders  would 
be  of  quite  fresh  rock,  others  already  well  decayed.  When  these 
boulders  were  deposited,  by  the  subsequent  melting  of  the  ice  they 
would  be  exposed  to  disintegrating  agencies  similar  to  those  acting 
on  the  diabase  outcrop.  Reference  has  been  made  to  boulders  on 
the  summit  of  Pine  hill  and  in  the  sandy  soils  of  the  Mystic  river 
valley  to  the  eastward  of  the  dike.  Of  the  four  largest  on  Pine  hill 
none  are  disintegrated;  two,  however,  which  are  quite  angular,  and 
close  to  the  parent  dike,  show,  at  least  externally,  signs  of  decompo- 
sition and  disintegration ;  the  other  two  are  well  rounded  and  still 
quite  hard,  so  much  so,  that  it  was  with  considerable  difficulty  that 
a  specimen  could  be  broken  off.  Of  those  buried  in  the  soils  of  the 
basin,  on  the  authority  of  Mr.  Barnes  and  others  who  have  seen 
them,  it  may  be  stated  that  except  for  a  zone  of  two  inches  or  less  in 
depth,  the  rock  is  in  appearance  no  more  altered  than  is  the  fresh 
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material  of  the  interior  of  the  decomposition  spheres  of  the  dike  it- 
self. Now,  these  boulders  must  have  been  plucked  from  the  parent 
dike  and  in  their  transportation  were  more  or  less  freed  from  all 
disintegrated  material.  When  subsequently  left  upon  the  summit  of 
Pine  hill,  or  buried  in  the  soil,  they  must  all,  in  one  place  or  the 
other,  have  been  exposed  to  meteorological  conditions  similar  to  those 
of  different  localities  along  the  parent  dike.  In  fact,  as  regards 
those  buried  in  the  soil,  the  conditions  seem  even  more  favorable 
for  disintegration  than  would  be  found  on  the  summit  of  Pine  hill 
below  the  frost  line,  where  the  soil  waters  would  drain  off  very 
rapidly. 

At  the  present  time,  the  area  of  most  extensive  disintegration  of  the 
diabase  dike  is  found  on  Pasture  hill.  This  disintegration,  however, 
is  confined  to  the  higher  portions  of  the  hill.  The  eastern  contact  of 
the  diabase  with  the  rhyolite breccia  lies  a  little  to  the  east  of  Governor's 
avenue.  From  the  records  (including  a  photograph)  in  the  city  engi- 
neer's office  at  Medford,  it  has  been  ascertained  that  the  diabase  at  the 
eastern  foot  of  Pasture  hill,  and  hence  underlying  Governor's  avenue, 
shows  very  little  alteration  and  only  a  very  small  amount  of  decay 
along  the  joint  planes,  the  joint  blocks  being  yet  distinctly  rectangu- 
lar in  cross  section.  Now  if  the  disintegration  of  the  main  mass  of 
the  hill  has  taken  place  within  postglacial  times,  one  would  natur- 
ally expect  to  find  similar  decay  in  the  locality  described,  which 
occurs  at  a  lower  elevation  and  is  yet  above  the  level  of  permanent 
ground  water,  and  hence  under  more  favorable  conditions  for  action 
by  humic  acids  and  other  substances  in  solution  in  the  soil  waters. 
Moreover,  it  seems  strange  that  disintegration,  which  has  affected  the 
western  four-fifths  of  the  width  of  the  dike  so  greatly,  should  affect 
the  eastern  side  so  little.  The  greater  disintegration  at  Pasture  hill 
than  at  Pine  hill  has  already  been  explained  as  probably  favored  by 
the  greater  amount  of  jointing  and  slickensiding  which  is  here  quite 
evident. 

In  the  outline  of  the  topography  of  the  dike,  attention  has  been 
called  to  the  prevalence  of  steeply  graded  slopes  or  nearly  vertical  cliffs 
facing  towards  the  southeast,  or  in  the  direction  of  the  ice  movement 
as  shown  by  the  glacial  striae,  with  gentler  slopes  to  the  northwest. 
In  paasing  over  the  land  that  now  forms  Pasture  hill,  the  ice  sheet 
was  forced  upward  by  the  harder  felsitic  ridges  to  the  west.  When 
the  softer  material  of  the  hill  itself  was  reached,  the  ice  continued 
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across  it,  removing  the  upper  portions,  grinding  down  the  harder 
masses,  which  now  appear  here  and  there  with  glaciated  surfaces, 
overriding  the  softer  parts,  as  the  glaciers  of  the  present  day  in 
Norway  and  in  the  Alps  and  elsewhere  locally  override  gravel  and 
clay  beds.  To  the  eastward,  either  the  area  was  at  the  time  nearly 
as  low  as  it  is  now  or  the  softer  rocks  in  the  area  permitted  of  its 
being  lowered  much  more  rapidly  than  at  Pasture  hill.  The  pluck- 
ing action  of  the  ice,  acting  on  the  disintegrated  rock,  has  removed 
large  masses  both  of  diabase  and  other  rocks.  In  some  places,  as  at 
the  Hall  road  valley,  material  has  been  removed  from  the  full  width 
of  the  dike ;  in  other  places,  only  from  portions  of  the  eastern  side. 
In  every  case  the  field  relations  show  that  the  amount  of  residual 
material  now  present,  whether  disintegrated  or  not,  is  dependent 
upon  its  position  with  reference  to  protection  from  ice  action  by 
harder  material,  with  the  single  exception  of  the  outcrop  of  the  dia- 
base at  the  Powder  House  in  Somerville,  which  is  much  less  disinte- 
grated. 

At  Pine  hill  the  plucking  action  of  the  ice  has  formed  the  deep 
valley  to  the  west,  removing  portions  of  the  dike,  chiefly  from  the 
western  side,  so  that  now  the  eastern  contact  wall  is  found  upon  the 
aide  of  the  hill  at  least  thirty  feet  higher  than  on  the  western  side. 
The  jointed  condition  of  the  felsitic  rock  has  lent  itself  particularly 
to  the  plucking  action  of  the  ice,  to  such  an  extent  that  the  entire 
eastern  side  of  the  contact  with  the  granite,  so  far  as  traced,  is 
marked  by  a  valley  with  a  very  steep  and  in  many  places  vertical 
western  wall. 

Powder  House  (irea,  —  At  the  Powder  House  in  Somerville, 
where  a  southward  extension  of  this  dike  outcrops  above  the  soft  and 
much  jointed  slate,  glacial  striae  are  present  upon  the  outcrop.  For 
a  little  over  half  the  extent  of  the  ridge  the  bIobb  side  is  little  al- 
tered. Small  amounts  of  disintegrated  material  are  to  be  found 
lodged  in  the  crevices.  The  disintegration  along  the  joint  planes  is 
small.  Along  the  remaining  portion  of  the  ridge  to  the  south,  the 
rock,  80  far  as  surface  evidence  goes,  is  quite  disintegrated.  This 
ridge,  then,  is  regarded  as  a  mass  of  the  rock  which  was  not  decom- 
posed at  the  time  of  the  passage  of  the  ice,  and  hence  it  was  able  to 
resist  the  ice  action.  Immediately  to  the  north,  where  disintegration 
had  gone  deeper,  the  dike  was  swept  away  to  the  general  level  of 
the  adjacent  country,  but  here  the  harder  rock  has  resisted  the  action, 
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caasing  the  ice  to  override  the  ridge  and  the  somewhat  softer  por- 
tions partially  in  its  lee.  The  ice  must  have  overridden  also  the  por- 
tion of  the  ridge  to  the  south  which  is  now  disintegrated  and  which 
presents  a  much  longer  slope  to  the  northwest.  Here,  if  we  suppose 
disintegration  to  be  post-glacial,  we  should  have  again  to  postulate 
differential  decomposition  since  the  rock  at  both  ends  of  this  ridge, 
as  far  as  observable,  is  quite  decayed.  It  would  perhaps  be  well  to 
note  in  this  connection  that  at  the  foot  of  the  rock  exposure,  just 
southwest  of  the  Powder  House,  there  is  evidence  of  glaciation,  so 
that  the  outcrop  as  seen  to-day  stood  out  above  the  general  level  of 
the  slates  and  bore  the  brunt  of  at  least  the  last  ice  advance.  The 
steep  and  unglaciated  wall  further  to  the  north  was  probably  pro- 
duced by  a  plucking  action  of  the  ice  which,  splitting  on  the  ridge, 
would  have  a  slight  lateral  motion. 

Sunmuiry  and  conclusions.  —  There  are  a  number  of  areas  of  the 
diabase  showing  glacial  striae  on  rocks  which  are  jointed,  and  which 
are  quite  hard  and  practically  fresh  within  an  inch  of  the  surface ; 
the  disintegrated  rock  occupies  in  every  case  protected  areas,  and  in 
places  where  the  disintegration  is  greatest,  it  lacks  that  uniformity 
of  distribution  which  one  would  expect,  had  it  taken  place  since  the 
present  topographic  forms  were  developed ;  the  boulders  which  have 
been  carried  away  from  the  dike,  and  the  dike  itself  in  other  locali- 
ties, although  found  in  positions  favorable  either  to  atmospheric 
action  or  to  the  action  of  gi'ound  waters,  are  alike  undisintegrated. 
On  the  basis  of  these  facts  as  studied  in  the  field  even  in  much  more 
detail  than  can  be  given  here,  it  seems  probable  that  the  disintegra- 
tion of  the  diabase  took  place,  for  the  most  part,  before  the  last  ice 
advance.  The  amount  of  post-glacial  disintegration  is  best  indicated 
bj  the  amount  of  disintegration  seen  on  the  still  obscurely  glaciated 
surfaces  in  the  bottom  of  the  dike  valley  at  the  western  base  of  Pine 
hill,  between  the  edges  of  the  quarries  and  the  eastern  contact  wall. 

Relationship  between  topographic  form  and  country  rock,  —  It  is 
interesting  to  note  the  close  relationship  existing  between  the  char- 
acter of  the  rocks  and  the  topographic  forms  produced  by  glacial 
action.  At  the  northern  end  of  the  dike  the  more  or  less  disinte- 
grated diabase  is  flanked  by  a  much  harder  granite.  Glacial  scour- 
ing has  swept  the  dike  away  for  a  considerable  depth,  and  a  nearly 
vertical  cliff  of  granite  is  left  standing  to  mark  the  western  contact. 
Further  south  where  the  same  dike  rock  lies  in  a  much  jointed  felsitic 
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across  it,  removing  the  upper  portions,  grinding  down  the  harder 
masses,  which  now  appear  here  and  there  with  glaciated  surfaces, 
overriding  the  softer  parts,  as  the  glaciers  of  the  present  day  in 
Norway  and  in  the  Alps  and  elsewhere  locally  override  gravel  and 
clay  beds.  To  the  eastward,  either  the  area  was  at  the  time  nearly 
as  low  as  it  is  now  or  the  softer  rocks  in  the  area  permitted  of  its 
being  lowered  much  more  rapidly  than  at  Pasture  hill.  The  pluck- 
ing action  of  the  ice,  acting  on  the  disintegrated  rock,  has  removed 
large  masses  both  of  diabase  and  other  rocks.  In  some  places,  as  at 
the  Hall  road  valley,  material  has  been  removed  from  the  full  width 
of  the  dike  ;  in  other  places,  only  from  portions  of  the  eastern  side. 
In  every  case  the  field  relations  show  that  the  amount  of  residual 
material  now  present,  whether  disintegrated  or  not,  is  dependent 
upon  its  position  with  reference  to  protection  from  ice  action  by 
harder  material,  with  the  single  exception  of  the  outcrop  of  the  dia- 
base at  the  Powder  House  in  Somerville,  which  is  much  less  disinte- 
grated. 

At  Pine  hill  the  plucking  action  of  the  ice  has  formed  the  deep 
valley  to  the  west,  removing  portions  of  the  dike,  chiefly  from  the 
western  side,  so  that  now  the  eastern  contact  wall  b  found  upon  the 
side  of  the  hill  at  least  thirty  feet  higher  than  on  the  western  side. 
The  jointed  condition  of  the  felsitic  rock  has  lent  itself  particularly 
to  the  plucking  action  of  the  ice,  to  such  an  extent  that  the  entire 
eastern  side  of  the  contact  with  the  granite,  so  far  as  traced,  is 
marked  by  a  valley  with  a  very  steep  and  in  many  places  vertical 
western  wall. 

Potrder  House  ar€<i,  —  At  the  Powder  House  in  Somerville, 
where  a  southward  extension  of  this  dike  outcrops  above  the  soft  and 
much  jointed  slate,  glacial  striae  are  present  upon  the  outcrop.  For 
a  little  over  half  the  extent  of  the  ridge  the  stoas  side  is  little  al- 
tered. Small  amounts  of  disintegrated  material  are  to  be  found 
lodged  in  the  crevices.  The  disintegration  along  the  joint  planes  is 
small.  Along  the  remaining  portion  of  the  ridge  to  the  south,  the 
rock,  80  far  as  surface  evidence  goes,  is  quite  disintegrated.  This 
ridge,  then,  is  regarded  as  a  mass  of  the  rock  which  was  not  decom- 
posed at  the  time  of  the  passage  of  the  ice,  and  hence  it  was  able  to 
resist  the  ice  action.  Immediately  to  the  north,  where  disintegration 
had  gone  deeper,  the  dike  was  swept  away  to  the  general  level  of 
the  adjacent  country,  but  here  the  harder  rock  has  resisted  the  action, 
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causing  the  ice  to  override  the  ridge  and  the  somewhat  softer  por- 
tions partially  in  its  lee.  The  ice  must  have  overridden  also  the  por- 
tion of  the  ridge  to  the  south  which  is  now  disintegrated  and  which 
presents  a  much  longer  slope  to  the  northwest.  Here,  if  we  suppose 
disintegration  to  be  post-glacial,  we  should  have  again  to  postulate 
differential  decomposition  since  the  rock  at  both  ends  of  this  ridge, 
as  far  as  observable,  is  quite  decayed.  It  would  perhaps  be  well  to 
note  in  this  connection  that  at  the  foot  of  the  rock  exposure,  just 
southwest  of  the  Powder  House,  there  is  evidence  of  glaciation,  so 
that  the  outcrop  as  seen  to-day  stood  out  above  the  general  level  of 
the  slates  and  bore  the  brunt  of  at  least  the  last  ice  advance.  The 
steep  and  unglaciated  wall  further  to  the  north  was  probably  pro- 
duced by  a  plucking  action  of  the  ice  which,  splitting  on  the  ridge, 
would  have  a  slight  lateral  motion. 

Summary  and  conchisiofis.  —  There  are  a  number  of  areas  of  the 
diabase  showing  glacial  striae  on  rocks  which  are  jointed,  and  which 
are  quite  hard  and  practically  fresh  within  an  inch  of  the  surface ; 
the  disintegrated  rock  occupies  in  every  case  protected  areas,  and  in 
places  where  the  disintegration  is  greatest,  it  lacks  that  uniformity 
of  distribution  which  one  would  expect,  had  it  taken  place  since  the 
present  topographic  forms  were  developed ;  the  boulders  which  have 
been  carried  away  from  the  dike,  and  the  dike  itself  in  other  locali- 
ties, although  found  in  positions  favorable  either  to  atmospheric 
action  or  to  the  action  of  ground  waters,  are  alike  undisintegrated. 
On  the  basis  of  these  facts  as  studied  in  the  field  even  in  much  more 
detail  than  can  be  given  here,  it  seems  probable  that  the  disintegra- 
tion of  the  diabase  took  place,  for  the  most  part,  before  the  last  ice 
advance.  The  amount  of  post-glacial  disintegration  is  best  indicated 
by  the  amount  of  disintegration  seen  on  the  still  obscurely  glaciated 
surfaces  in  the  bottom  of  the  dike  valley  at  the  western  base  of  Pine 
hill,  between  the  edges  of  the  quarries  and  the  eastern  contact  wall. 

Relationship  between  topographic  form  and  country  rock,  —  It  is 
interesting  to  note  the  close  relationship  existing  between  the  char- 
acter of  the  rocks  and  the  topographic  forma  produced  by  glacial 
action .  At  the  northern  end  of  the  dike  the  more  or  less  disinte- 
grated diabase  is  flanked  by  a  much  harder  granite.  Glacial  scour- 
ing has  swept  the  dike  away  for  a  considerable  depth,  and  a  nearly 
vertical  cliff  of  granite  is  left  standing  to  mark  the  western  contact. 
Further  south  where  the  same  dike  rock  lies  in  a  much  jointed  felsitic 
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rock,  while  both  are  affected,  it  is  the  jointed  rock  which  has  suffered 
the  less,  and  the  dike  forms  the  bottom  of  a  valley.  Proceeding  still 
farther  south  to  Pasture  hill  in  Medford,  we  find  rocks  of  nearly  equal 
resistance,  a  felsitic  breccia  and  the  diabase.  Here  the  steep  wall  is 
formed  by  the  diabase.  In  the  softer  slates  of  the  basin  to  the  south, 
at  the  Powder  House  area,  the  diabase  is  the  stronger  of  the  two 
rocks,  standing  out  well  above  the  softer  slates,  and  acting  even  as  a 
buffer  to  protect  those  which  lie  in  its  lee. 

Sum  mar y  lUid  conclusioiis.  — The  study  of  the  glaciation  and  the 
topography  of  the  area  have  led  to  the  following  general  conclusions: 
(1)  The  general  direction  of  the  ice  movement  in  this  portion  of 
the  margin  of  the  Boston  Basin  has  been  between  S.  22"  E.  and  S. 
40°  E.,  changing  more  to  the  eastward  as  one  proceeds  south.  (2) 
In  the  production  of  topographic  forms  by  glacial  ice,  the  disinte- 
gi-ation  of  the  diabase  and  the  jointed  structure  of  the  felsitic  rocks 
have  been  important  controlling  agents.  (3)  A  series  of  topo- 
graphic forms  shows  the  diabase  to  be  progressively  more  salient 
from  north  to  south  in  rocks  which  are  successively  less  resistant ; 
viz.,  granite,  jointed  felsite,  felsite  breccia,  and  calcareous  slate. 
(4)  The  disintegration  of  the  diabase  took  place  before  the  last  ice 
advance,  and  the  decomposed  material  found  to-day  is  for  the  most 
part  merely  residual.  (5)  The  glaciated  areas  are  regarded  as 
portions  where  decay  had  not  penetrated  so  deeply  as  in  other  parts, 
and  these  were  consequently  first  exposed  to  the  ice  and  served  in  a 
measure  to  protect  from  erosion  the  soft  rock  near  them. 

In  conclusion,  the  writer  desires  to  express  his  thanks  to  Mr.  John 
Woodbury,  secretary  of  the  Metropolitan  Park  Commission,  for  a 
topographic  map  of  the  Middlesex  Fells ;  to  Mr.  T.  Howard  Barnes, 
city  engineer  of  Medford,  for  maps  and  information  from  the 
records  of  the  city  engineer's  oflice  at  Medford  ;  to  Mr.  E.  W.  Bailey, 
city  engineer  of  8omerville,  for  a  contour  map  of  the  Powder 
House  area  (Tufts  Park),  Somer>ille ;  and  to  Mr.  J.  B.  Wood  worth, 
Dr.  A.  8.  Eakle,  and  Dr.  T.  A.  Jaggar,  Jr.,  for  criticism  and  advice 
while  this  paper  was  in  preparation. 
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No.  3.  — THE  ORIGIN  OF  ESKERS. 

BY  W.  O.  CROSBY. 

Introduction. 

The  discussion  of  the  origin  of  eskers  seems  to  have  subsided 
almost  as  completely  as  the  glacial  streams  by  which  it  is  universally 
conceded  they  were  formed.  This  is  particularly  tnie  as  regards  the 
main  question  which  glacialists  have  in  recent  years  sought  to 
determine ;  viz. :  were  subglacial  or  superglacial  streams  the  princi- 
pal factors  in  the  making  of  eskers  ?  A  large  majority  of  geologists 
are  resting  in  the  belief  that  these  winding  ridges  of  glacial  gravel 
are  the  product  chiefly,  if  not  wholly,  of  the  subglacial  drainage  of 
the  ice  sheet.  In  re-opening  this  discussion,  as  one  of  the  still  uncon- 
verted adherents  of  the  superglacial  theory,  my  main  purpose  is  to 
show  that  under  normal  conditions  the  deposits  of  gravel  and  sand 
formed  in  a  superglacial  channel  may  be  let  down  upon  terra  Jimia 
without  obliteration  and  without  loss  of  the  distinctive  features  of 
an  esker.  In  this  connection  I  appeal  especially  to  basal  melting 
and  to  the  principle,  first  enunciated  by  Upham,  that  the  ice  beneath 
a  superglacial  river  will  be  melted  downward  and  the  channel  deep- 
ened by  the  water  which  saturates  and  flows  through  the  deposit  of 
gravel  and  sand  constituting  the  embryo  esker.  But  I  also  hope  to 
reinforce  these  principal  arguments  by  others  which,  if  less  cogent 
or  less  vital,  are  yet  essential  to  a  complete  theory  of  eskers. 

It  is  recognized  by  all  that  eskers  must  represent  the  waning  stage 
of  the  ice  sheet ;  and  although  it  is  probable  that  the  extent  of  basal 
melting  during  this  stage  is  generally  underestimated,  but  few  will 
question  that  it  is  to  the  surface  melting  or  ablation  of  the  ice  that 
we  must  look  for  the  main  source  of  water  for  the  glacial  streams, 
whether  superglacial  or  subglacial 

It  is  undoubtedly  true  that  deposits  which  may  be  classed  as 
eskers  have  been  formed  under  a  variety  of  conditions :  in  super- 
gladal  channels,  in  subglacial  channels,  in  ice-walled,  earth-bottomed 
canyons,  open  to  the  sky,  and  with  or  without  the  active  agency  of 
water.  And  all  the  theories  are,  no  doubt,  essential  to  a  complete 
explanation  of  eskers,  the   main  question  now   being  as  to  their 
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relative  importance,  or  as  to  which  best  accounts  for  the  more 
typical  and  important  examples  and  has,  therefore,  the  best  claim  to 
be  regarded  as  the  theory  of  eskers. 


Evidence  of  Existing  Glaciers  and  Ice  Sheets. 

It  musfc  be  conceded  at  the  outset  that  nowhere  have  observations 
having  any  obvious  bearing  upon  this  problem  been  made  upon 
existing  ice  masses  which  realize,  even  approximately,  the  essential 
conditions  of  the  Pleistocene  ice  sheet  as  it  existed  upon  the  plain 
country  remote  from  mountainous  tracts,  where,  chiefly,  eskers  are 
now  found.  In  Alaska,  we  have,  besides  the  Malaspina  glacier,  onlj 
alpine  glaciers  in  lofty  mountain  valleys  of  high  gradient ;  and  the 
Malaspina  glacier,  the  type  of  piedmont  glaciers,  is  simply  a  lake  of 
ice  existing  at  a  level  where  permanent  ice  could  not  form,  due  to 
the  confluence  on  the  lowlands  of  the  powerful  alpine  glaciers  of 
the  St.  Elias  range,  and  deriving  its  movement,  in  part  at  least,  from 
the  thrust  of  these  tributary  ice  streams.  On  Greenland,  which 
appears  to  have  mountainous  borders  with  an  inner  lowland,  we  find 
a  true  ice  cap,  with  an  area  estimated  by  Peary  at  600,000  square 
miles,  and  a  maximum  thickness  of  probably  several  thousand  feet 
and  possibly  a  mile  or  more;  and  it  is  well  known  that  in  the 
recent  past  this  ice  cap,  which  has  evidently  passed  its  culmination 
or  maximum  stage,  has  covered  the  whole  of  Greenland  and  the 
islands  which  fringe  its  coast,  extending,  possibly,  far  into  the 
adjoining  seas.  But  observation,  naturally,  has  been  chiefly  confined 
to  the  margins  of  the  ice,  and  to  the  overflow  portions  of  the  great 
mer  de  glace  descending  as  lobes  and  valley  glaciers  to  and  toward 
the  coast,  and,  as  in  the  case  of  the  Malaspina  glacier,  to  levels  at 
which  permanent  ice  cannot  form  under  existing  climatic  conditions. 

In  both  Alaska  and  Greenland,  the  drainage  of  the  ice  is  chiefly 
subglacial ;  and  at  many  points  powerful  streams  of  water,  carrying 
heavy  burdens  of  detritus,  are  seen  to  issue  from  beneath  the 
margins  or  extremities  of  the  ice  lobes ;  while  the  superficial  streams, 
due  to  ablation  of  the  upper  surface  of  the  ice,  rarely  if  ever  reach 
its  margin,  being  swallowed  by  crevasses  to  form  motditis  and 
becoming  tributary  to,  and  the  main  sources  of,  subgladal  rivers. 
In  the  case  of  the  Malaspina  glacier,  the  principal  rivers  discharging 
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from  its  front  or  seaward  margin  undoubtedly  have  their  sources 
high  up  in  the  valleys  of  the  St.  Elias  range ;  and,  as  described  by 
Russell  (*93,  p.  240)  are  seen  in  several  instances  to  pass  beneath 
the  upper  margin  of  this  great  piedmont  glacier  in  well-formed, 
wide  mouthed  tunnels,  the  subglacial  course  of  such  a  stream  as  the 
Fonnt^n  or  Tahtse  being  merely  an  incident  of  its  history.  But 
the  main  point,  of  course,  is  that  we  have  here  more  indubitably 
than  anywhere  else  ice  tunnels  of  considerable  length  —  5  to  25 
miles  at  least  —  occupied  by  large  and  rapid  streams,  the  outlets  of 
which  are  being  obstructed  and  raised  by  the  deposition  of  coarse 
detritus  swept  out  of  the  tunnels  by  the  torrents  or  discharged  by 
the  slow  process  of  ablation  from  the  frontal  slope  of  the  ice,  the 
conditions  thus  favoring  the  aggrading  or  building  up  of  the  beds  of 
the  subglacial  streams  by  still  coarser  detritus  which  the  deepening 
water  could  not  urge  to  the  outlet.  In  short,  we  appear  to  find  here 
all  the  machinery  usually  regarded  as  essential  to  the  subglacial 
origin  of  eskers. 

But  eskers  are  not  a  conspicuous  feature  of  the  land  between  the 
Malaspina  glacier  and  the  shore,  across  which  the  margin  of  the  ice 
has  recently  receded  —  a  tract  which,  though  divided  by  the  Sitkagi 
bluffs,  aggregates  nearly  seventy  miles  in  length.  It  is  natural  that 
it  should  be  so,  since,  granting  for  the  sake  of  the  argument  that 
ridge-like  deposits  of  gravel  may  be  formed  in  the  earth-bottomed 
ice  tunnels  occupied  by  these  impetuous  subglacial  streams,  they 
mast  almost  inevitably  be  obliterated  or  buried  by  the  agency  of  the 
same  streams,  as  fast  as  they  are  exposed  by  the  recession  of  the 
retaining  walls  of  ice  and  brought  within  the  zone  of  extremely 
rapid  fluvial  deposition,  where  the  overloaded  streams  are  building 
their  detrital  cones.  In  fact,  although  scores  of  subglacial  streams 
are  escaping  from  the  southern  margin  of  the  Malaspina  glacier, 
Russell  has  noted  on  this  marginal  plain,  several  hundred  square 
miles  in  area,  but  one  esker,  or  distinct  ridge  of  gravel,  which  is 
clearly  the  product  of  deposition  and  not  of  erosion.  This  is  on  the 
north  side  of  and  parallel  with  Kame  stream,  and  is  described  as  a 
sharp  ridge  of  well-rounded  gravel  which  is  seen  in  places  to  rest  on 
an  icy  bed  and  was  evidently  deposited  by  a  stream  which  flowed 
fully  one  hundred  feet  higher  (Russell,  '92,  p.  180).  Again,  it  is 
said  to  date  from  a  former  stage  when  the  waters  flowed  about  one 
hundred  feet  higher  than  now  and  deposited  a  long  ridge  of  gravel 
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on  the  ice  (Russell,  '  93,  p.  240).  Having  been  formed  on  the  ioe, 
it  is  probably  to  be  regarded  as  the  product  of  a  superglacial  or 
englacial  stream,  and  not  of  a  subgUcial  stream,  suoh  as  Eame 
stream  is  to-day. 

It  appears  probable  that  the  principal  subglacial  streams  of  the 
Malaspina  glacier  are  but  little  constrained  by  the  ice,  or  at  least 
that  their  courses  are  conformable  to  the  ground  topography  to  the 
extent  that  they  nowhere  flow  uphill ;  and  quite  certainly  we  may 
assume  that  they  do  not  show  the  utter  disregard  of  the  topography 
observed  in  many  eskers.  In  so  far  as  the  subglacial  streams  follow 
closely  the  axes  of  the  ground  valleys,  their  courses  may  be  regarded 
as  virtually  fixed,  and  deposits  formed  in  their  channels  cannot  fail 
of  obliteration  or  burial  when  uncovered  by  the  recession  of  the  ice ; 
and  the  same  fate  will,  of  course,  be  shared  by  deposits  formed  in 
the  ice-walled  canyons  in  which  the  ice  tunnels  frequently  terminate. 
In  view  of  these  considerations,  it  is  certainly  not  surprising  that 
truly  subglacial  eskers  are  not  now  coming  into  view  through  the 
shrinkage  of  this  lake  of  ice.  The  piedmont  glacier  appears  fairly 
comparable  in  this  respect  with  the  tributary  alpine  glaciers  and 
with  valley  glaciers  in  general,  including  the  Muir  glacier  and  other 
ice  streams  tributary  to  Glacier  bay. 

The  only  features  suggestive  of  eskers  yet  noted  in  the  detailed 
studies  of  the  Muir  glacier  are  the  deposits  described  by  Professor 
G.  F.  Wright  ('89,  p.  62)  as  formed  in  certain  ice  tunnels  near  the 
thin,  debris-covered  margins  of  the  glacier.  These  tunnels  have 
been  abandoned  by  tha  subglacial  streams  which  made  them,  and 
subsequently  filled  by  the  sliding  in  of  the  superglacial  detritus 
through  holes  in  the  roofs.  Professor  Wright  says,  "  In  numerous 
places  the  roof  of  this  tunnel  (which  is  25  to  30  feet  high)  has 
broken  in,  and  the  tunnel  itself  is  now  deserted  for  some  distance  hj 
the  stream,  so  that  the  debris  (which  overlies  the  ice  to  a  depth  in 
some  places  of  15  to  20  feet)  is  caving  down  into  the  bed  of  the  old 
tunnel  as  the  edges  of  ice  melt  away,  thus  forming  a  tortuous  ridge, 
with  projecting  knolls  where  the  funnels  into  the  tunnel  are  oldest 
and  largest.  At  the  same  time,  the  ice  on  the  sides  at  some  distance 
from  the  tunnel,  where  the  superficial  ddbris  was  thinner,  has  melted 
down  much  below  the  level  of  that  which  was  protected  by  the 
thicker  deposit ;  and  so  the  debris  is  sliding  down  the  sides  as  well 
as  into  the  tunnel  through  the  center.     Thus  three  ridges  approxi- 
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matelj  parallel  are  simnltaneously  forming  —  one  in  the  middle  of 
the  tunnel  and  one  on  each  side.  When  the  ice  has  folly  melted 
away,  this  debris  will  present  all  the  complications  of  interlacing 
ridges  with  numerous  kettle-holes  and  knobs  characterizing  the 
kames  [eskers] ;  and  these  will  be  approximately  parallel  with  the 
line  of  glacial  motion.  The  same  condition  of  things  exists  about 
the  head  of  the  subglacial  stream  on  the  east  side,  also  near  the 
junction  of  the  first  branch  glacier  on  the  east  with  the  main  stream, 
as  abo  about  the-  mouth  of  the  independent  glacier  shown  on  the 
map  lower  down  on  the  west  side  of  the  inlet." 

We  have  clearly  indicated  here  a  type  of  eskers  in  the  formation 
of  which  running  water  is  not  an  immediately  active  agent ;  and, 
moreover,  at  the  time  of  their  filling  by  superglacial  detritus,  the  sub- 
glacial  tunnels  have  become  gorges  open  to  the  sky  and  the  deposits 
are  not  in  any  proper  sense  subglacial.  Undoubtedly  this  is  a  true 
explanation  of  some  kame-like  and  hummocky  forms  of  modified 
drift ;  and  it  appears  that,  in  general,  deposits  formed  under  these 
conditions  would  be  more  properly  classed  as  kames  than  as  eskers, 
and  no  one,  perhaps,  supposes  that  the  more  typical  eskers  of  New 
England  and  other  districts  covered  by  the  Pleistocene  ice  sheet 
have  had  this  origin. 

The  search  for  eskers  along  the  borders  of  the  Greenland  ice  cap 
and  its  dependent  lobes  or  glaciers  has  been  even  more  fruitless ; 
and  Chamberlin  ('95,  p.  215),  among  recent  competent  observers  in 
that  field,  has  expressly  noted  the  practical  absence  of  this  class  of 
phenomena,  attributing  it  chiefly  to  the  inadequate  drainage,  but  in 
part  ako,  to  the  fact  that  the  glacial  streams  are  mainly  lateral, 
coursing  along  the  margins  of  the  ice  lobes,  while  the  medial  tunnels 
of  Alaskan  and  Alpine  glaciers  are  wanting.  According  to  Russell, 
the  drainage  of  the  glaciers  of  the  St.  Elias  range,  above  their 
confluence  with  the  Malaspina  glacier,  is  also  largely  or  chiefly  by 
marginal  streams,  which,  like  the  lateral  moraines,  unite  at  the  lower 
ends  of  the  mountain  ridges  and  pass  into  or  beneath  the  piedmont 
glacier. 

Nowhere,  apparently,  have  esker-like  deposits  been  formed  by  the 
Babglacial  streams  of  alpine  glaciers,  owing  in  part  to  the  high 
gradients  of  the  valleys,  and  in  part  to  the  paucity  of  detritus  and 
the  consequent  absence  of  deposits  at  the  lower  end  of  the  tunnels  of 
sufficient  volume  efficiently  to  clog  the  outlets  and  lead  to  aggrading 
of  the  floors  of  the  tunnels. 
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That  observations  on  the  existing  ice  of  the  northern  hemisphere 
have  made  no  important  positive  contributions  to  the  theory  of  eskers 
is,  perhaps,  not  an  overstatement.  We  may  fairly  conclude,  how- 
ever, that  the  Antarctic  ice  cap  alone,  of  all  existing  ice  masses, 
realizes  at  all  closely  the  conditions  of  the  Pleistocene  ice  sheets  of 
northeastern  North  America  and  northwestern  Europe  ;  but  unfor- 
tunately no  observations  bearing  upon  the  origin  of  eskers  have 
been  made  here ;  and  perhaps  none  are  possible,  since  the  margin 
of  this  greatest  of  living  ice  sheets  is  almost  everywhere  deeply 
submerged  in  the  Antarctic  ocean.  Thus  we  are  baffled  at  every 
point,  and  can  only  say  that  the  testimony  of  existing  ice  is  almost 
wholly  negative,  indicating  only  where  and  how  eskers  have  not 
been  formed. 

Since,  then,  the  formation  of  eskers  has  nowhere  been  observed, 
our  only  resource  in  seeking  an  explanation  of  this  highly  specialized 
type  of  drift,  is  in  a  close  study  of  existing  examples,  followed  by  a 
rigid  testing  of  such  working  hypotheses  as  have  been  or  may  be 
suggested  by  the  facts.  Fortunately  the  principal  facts  are  now 
well  determined ;  but,  although  a  good  general  agreement  exists 
among  glacialists  as  to  what  constitutes  an  esker,  it  appears  advisable 
to  enumerate  briefly  the  main  features  before  proceeding  to  a  critical 
comparison  of  the  rival  hypotheses. 


Chabactebistics  op  Eskers. 

Form,  —  The  typical  esker  is  a  steep  sided,  narrow  crested  and 
more  or  less  winding  ridge,  varying  in  height  above  the  surrounding 
country  up  to  100  and  even  150  feet.  The  lateral  slopes  usually 
approximate  the  maximum  angle  of  repose  for  gravel.  Although 
the  crest  is  often  of  even  height  for  considerable  distances,  it  is  more 
commonly  diversified  by  cols  and  knolls,  and  not  infrequently  it 
widens  into  level  topped  plateaus.  Woodworth  ('94,  p.  197)  has 
shown  that  the  variations  in  both  height  and  breadth  often  find  a 
reasonable  explanation  in  the  ratio  of  depth  to  breadth  of  the  orig- 
inal deposit,  before  the  disappearance  of  the  retaining  walls  of  ice. 
The  eskers  rather  rarely  receive  distinct  tributaries,  but  they  are 
often  composite,  splitting  up  into  two  or  several  ridges,  which  wind 
and  anastomose,  enclosing  kettles  and  even  large,  irregular  basins 
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with  floors  of  till  and  holding  water ;  and  occasionally  an  esker  is 
donble,  consisting  of  two  distinct  but  contiguous  parallel  ridges. 
The  esker  ridge  may  be  nninterrapted  for  long  distances,  but  is 
usaallj  more  or  less  discontinuous ;  and  an  esker  system  (to  which 
Stone  has  proposed  to  restrict  the  name  osar),  embracing  all  the 
esker  ridges  referable  to  one  glacial  river  or  drainage  system,  may 
be  of  any  length  up  to  100  and  even  150  miles. 

Composition  and  structure,  —  Eskers  consist  chiefly  of  coarse,  and 
often  of  very  coarse,  gravel,  mingled  or  interstratifled  with  which 
is  usually  much  coarse  sand,  although  the  sand  may  be  at  times 
insuflicient  to  iill  the  interstices  between  the  pebbles  and  cobbles. 
The  proportion  of  sand  and  the  fineness  of  all  the  material  are 
greatest  in  the  wide,  flat  topped  portions  of  an  esker,  corresponding 
to  lake-like  expansions  of  the  glacial  stream  ;  but  even  here  fine  sand 
and  clay  are  of  rare  occurrence.  The  gravel  is  more  or  less  rounded 
and  water-worn,  and  includes  a  larger  proportion  of  far-traveled 
material  than  do  the  adjacent  masses  of  till  or  ground  moraine. 
Thb  is  a  necessary  deduction  from  the  fact  that  the  e^ker  drift  has 
been  transported  by  water  as  well  as  by  ice,  and  it  has  been  fully 
conflrmed  by  observation.  These  materials  are  rudely,  irregularly, 
and  very  often  indistinctly  stratified,  and  a  sort  of  anticlinal  structure, 
due  to  lateral  sliding  and  settling  as  the  retaining  walls  of  ice  melted 
away,  is  a  characteristic,  though  by  no  means  a  constant,  feature. 
Bowlders,  sometimes  of  considerable  size,  are  rather  rarely  found 
resting  on  the  slopes  of  eskers,  and  more  commonly  partially  or 
wholly  imbedded.  Also,  eskers  may  be  more  or  less  completely 
buried  by  delta  and  over-wash  plains,  and  valley  terraces  and  flood 
plains,  but  never  by  till  or  ground  moraine. 

Topographic  and  geologic  relations,  —  Eskers  and  esker  systems 
or  osars,  unlike  the  terminal  moraines  of  the  great  ice  sheet,  exhibit 
a  tendency  to  conform  in  trend  with  the  movement  of  the  ice  as 
recorded  in  striae,  the  major  axes  of  drumlins,  and  bowlder  trains  ; 
and  this  conformity  is  often  surprisingly  close.  This  means  that 
while  occurring  chiefly,  with  other  forms  of  modified  drift,  in  valleys, 
eskers  are  to  a  good  degree  independent  of  the  topography  and 
often  do  not  hesitate  to  forsake,  or  to  cross  at  all  angles,  large  and 
well-accentuated  valleys,  in  order  to  adhere  to  their  normal  courses. 
They  may  thus  rise  to  levels  far  above  and  cross  tracts  quite  free 
from  all  other  types  of  modified  drift.      But  there  is  a  limit  to  their 
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topographic  independence,  as  recentiy  noted  by  Stone  (^99),  He 
finds  in  Maine,  where  exists  the  finest  and  most  extensive  develop- 
ment of  eskers  on  this  continent,  that  while  they  freely  climb  slopefl 
and  cross  ridges  from  one  hundred  to  two  hundred,  and  more  rarely 
three  hundred  and  four  hundred  feet  in  height  above  the  ground 
on  which  they  rest  to  the  northward,  they  are  constrained  to  follow 
still  deeper  valleys  or  wind  around  still  higher  hills,  usually  seek- 
ing the  lowest  gap  in  a  ridge  or  water  parting.  Valley  eskers  are 
very  rarely  found  in  the  true  axis  of  the  valley  or  resting  on  the 
lowest  part  of  the  till  or  bed  rock  profile,  even  where,  as  often  hap- 
pens, the  channel  of  the  modern  stream  is  remote  from  or  well  above 
the  real  bottom  of  the  valley.  But  the  normal  position  of  the  esker 
is  lateral  or  along  one  side  of  the  valley,  and  even  the  base  of  the 
esker  is  not  infrequently  well  above,  sometimes  a  hundred  feet  or 
more  above,  the  level  of  the  modern  flood  plain,  which  may  in  tarn 
overlie  a  great  depth  of  modified  drift.  The  indifference  of  eskere 
to  the  contours  of  the  surfaces  on  which  they  rest  is  further  seen  in 
the  fact  that  they  may  appear  first  on  one  side  of  a  valley  and  then  on 
the  other,  but  rather  rarely  on  both  sides  simultaneously ;  and  the 
same  continuous  esker,  broken  only  by  the  modern  stream,  may 
cross  and  recross  the  valley  from  side  to  side. 

Eskers  seldom,  if  ever,  occupy  channels  in  either  the  bed  rock  or 
till,  which  may  reasonably  be  regarded  as  due  to  the  erosive  action 
of  the  streams  that  formed  the  eskers.  And  in  general,  distinct 
evidence  of  erosion  by  esker  streams  is  wanting,  except  perhaps  in 
the  notching  of  the  protruding  drumlins  or  other  nunataks  of  the 
waning  ice  sheet. 

Eskers  commonly  terminate  southward  in  the  delta  and  over-wash 
plains  formed  along  the  southern  mar^n  of  the  ice  sheet,  and  to 
these  they  hold  the  relation  of  tributaries  or  feeders ;  and  an  approx- 
imate agreement  in  height  of  these  terminal  deposits  with  the  proxi- 
mal portions  of  the  eskers  has  often  been  noted.  Also,  eskers  com- 
monly widen  as  they  approach  the  plains  and  merge  gradually  with 
the  latter. 
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Probable    Status   of  the  Ice  Sheet  during  the  Formation 

of  esejcbs. 

That  eskers  were  formed  by  glacial  streams  in,  on,  or  under  the 
ice  sheet  and  during  l^e  waning  stage  of  glaciation,  when  this 
border  area  was  rapidly  disappearing  through  superglacial  and  sub- 
glacial  ablation,  are  propositions  accepted  by  all  and  requiring  no 
argument  here.  Further,  we  may  postulate,  with  Davis  and  other 
able  students  in  this  field,  the  stagnant  condition  of  this  marginal 
zone  during  the  esker-forming  period.  In  fact,  a  stationary  ice  mar- 
gin is  a  condition  highly  fayorable,  if  not  absolutely  essential,  to 
every  theory  of  esker  formation  ;  and,  as  Davis  has  insisted,  it  is 
demanded  by  the  highly  irregular  and  fragmentary  border  of  the  ice, 
of  which  we  have  conclusive  proof  in  the  distribution  and  outlines 
of  the  deposits  formed  upon  or  against  it  and  in  the  absence  of  evi- 
dence of  glacial  thrust.  / 

In  my  paper  on  englacial  drift  ('96) ,  I  have  accepted  and  elab- 
orated Upham's  idea  that  over  the  vast  plain  or  peneplain  tracts  of 
the  glaciated  area,  the  ice  sheet  was  developed  primarily  by  accum- 
ulation and  not  by  invasion,  existing  at  first  as  a  sedentary  ice  cap, 
which  gradually  acquired  motion  as  it  gained  in  thickness  and  also 
as  it  was  progressively  overridden  by  the  older  and  already  active 
ice  to  the  northward.  Again,  I  see  now,  as  iive  years  ago,  no  escape 
from  the  conclusion,  also  first  enunciated  by  Upham,  that,  during 
the  periods  of  ice  accumulation  and  of  maximum  glaciation,  the 
entire  volume  of  the  drift,  including  both  the  preglacial  detritus  and 
all  that  due  to  glacial  rending  and  abrasion,  was  englacial,  or  firmly 
frozen  in  the  basal  portion  of  the  ice.  This  conclusion  is  absolutely 
demanded  by  the  universal  rectilinear  striation  of  the  bed  rock  sur- 
face, and  is  inconsistent,  so  far  as  I  can  see,  with  no  established 
facts. 

I  have  also  shown  in  the  paper  cited  above,  that  the  observations 
of  Chamberlin  and  others  in  Greenland  and  elsewhere  indicate  that 
an  ice  sheet,  in  its  progress  across  even  a  comparatively  smooth 
surface,  is  subject  to  oblique  shearing  movements  which  tend  to 
transfer  the  englacial  drift  to  higher  levels  in  the  ice.  I  hold  now, 
even  more  strongly  than  when  writing  the  paper  on  englacial  drift, 
that  the  tendency  to  the  elevation  of  the  drift  in  the  ice  must  have 
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been  powerfully  augmented  by  the  overriding  of  the  sedentary 
margin  of  newly  formed  ice,  during  every  advance  of  the  ice  sheet, 
and  the  overriding  of  the  stagnant  margin  of  the  old  and  wasted  ice 
during  every  recession  of  the  ice  sheet.  The  essentially  stagnant 
condition  of  the  outer  portion  of  the  Malaspina  glacier,  with  a  thick- 
ness of  at  least  a  thousand  feet  and  a  fairly  steep  frontal  slope,  and 
feeling  the  thrust  of  the  powerful  alpine  glaciers  behind  it,  i»  an 
instructive  fact,  suggesting  that,  during  the  waning  of  the  Pleistocene 
ice  sheet  by  active  ablation  over  a  breadth  of  one  to  several  hundred 
miles  back  from  the  margin,  this  wasted  marginal  zone  most  have 
gradually  ceased  to  move ;  for  it  is  inconceivable  that  the  thrust  of 
the  thicker  ice  to  the  northward  could  induce  forward  movement  in 
a  comparatively  thin  sheet  of  ice  resting  upon  a  strongly  dissected 
but  approximately  level  peneplain.  Overriding,  or  at  least  a  vertical 
thickening  of  the  ice  along  the  northern  edge  of  the  stagnant  zone, 
appears  inevitable,  and  obviously  this  could  not  occur  without  a  cor- 
responding elevation  of  the  englacial  drift.  In  view  of  these  con- 
siderations, it  may,  perhaps,  reasonably  be  affirmed  that  observations 
on  existing  ice  masses  do  not  afford  a  safe  criterion  for  judgment  as 
to  the  amount  or  the  depth  of  the  englacial  drift  in  that  portion  of 
the  ice  sheet  which  was  the  locus  of  esker  formation. 

Dui-ing  the  period  of  maximum  glaciation,  when  the  drift  was  all 
englacial  and  glacial  erosion  of  the  bed  rock  surface  was  most  severe, 
there  could  have  been  no  important  subglacial  drainage ;  for  the  basal 
contact  of  the  ice  was  perfect  and  continuous,  as  indicated  by  the 
universality  of  striation  beneath  the  till  or  ground  moraine;  and  the 
temperature  of  the  ice  must  have  been,  throughout  its  entire  thick- 
ness, well  below  the  freezing  point,  even  after  making  allowance 
for  the  lowering  of  the  freezing  point  by  pressure,  this  reduction 
amounting  approximately  to  one  degree  Cent,  under  a  mile  of  ice. 
When,  through  the  rise  of  the  isogeotherms  in  the  earth's  crust,  the 
basal  temperature  rose  above  the  melting  point  of  ice,  the  deposition 
of  the  ground  moraine  began ;  and  the  striation  of  the  bed  rock  sur- 
face must  have  ceased  at  the  same  time,  for  the  striae  are  every- 
where essentially  rectilinear,  which  is  inconceivable  as  due  to  the 
movement  of  the  ice  over  a  bed  of  loose  material.  We  thus  reach 
the  conclusion  that  effective  basal  melting  did  not  begin  until  after 
the  ice  had  so  far  wasted  by  superficial  ablation  that  its  flow 
began   to  be  influenced  by  topographic  reliefs  of  relatively  slight 
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valae ;  after,  for  instance,  the  trough  of  the  Boston  Basin  had 
deflected  the  basal  portion  of  the  ice  decidedly  to  the  eastward. 
This  was  the  period  of  dmmlin  formation,  which  was  probably 
followed  closely  by  the  esker  and  sand  plain  period. 

The  absence  of  basal  water  during  *all  but  the  latest  stages  of 
giadation  is  easier  to  understand  when  we  consider  how  low, 
probably,  were  the  initial  temperatures  throughout  the  entire  thick- 
ness of  the  ice  sheet,  and  the  great  depth  of  frost  penetration  into 
the  ground  beneath  the  ice.  Nowhere,  probably,  within  the  range 
of  observation  at  the  present  time  are  the  conditions  of  the  Pleisto- 
cene ice  sheet  more  nearly  realized  than  in  the  interior  of  Greenland  ; 
and  in  this  connection  Nansen's  experience  in  his  memorable  transit 
oyer  the  ice  from  the  eastern  to  the  western  coast  is  of  special 
interest.  He  says  ('90,  vol.  2,  p.  480),  "  Some  of  the  temperatures 
which  we  experienced  were  far  lower  than  the  established  meteorolog- 
ical laws  would  have  led  us  to  expect.  The  temperature  on  certain 
nights,  September  12  and  14,  probably  fell,  according  to  the  calcula- 
tions of  Professor  Mohn,  to  —45**  Cent.  ( — 49"*  Fahr.),  while  the 
mean  temperature  of  certain  days,  September  11-16,  when  we  were 
about  in  the  middle  of  the  country,  or  a  little  to  the  west  of  the  high- 
est ridge,  varied  from  —30°  Cent,  to  —34"*  Cent.  (—22°  to  —29° 
Fahr.).  This  is  at  least  20°  Cent.  (36°  Fahr.)  lower  than  anyone  would 
have  been  justified  in  expecting,  if  he  had  based  his  calculations  on 
accepted  laws,  taking  for  his  data  elevation  above  and  distance  from 
the  sea,  as  well  as  the  mean  temperature  of  the  neighboring  coasts." 
Now,  supposing  similar  climatic  conditions  to  have  prevailed  during 
the  entire  period  of  the  accumulation  of  the  ice  sheet,  and  consider- 
ing that  the  glaciation  of  Greenland  is  long  past  its  maximum  and 
the  climate,  therefore,  probably  somewhat  ameliorated,  we  have 
indicated  a  degree  of  refrigeration  in  and  under  the  ice  which  the 
slow  upward  flow  of  the  terrestrial  heat  would  require  a  long  time 
to  overcome.  The  low  temperature  of  the  ice  is  seen  not  to  be 
necessarily  inconsistent  with  flow  through  the  medium  of  a  granular 
structure,  in  accordance  with  the  views  of  Klocke,  Deeley,  Fletcher, 
and  others,  as  summarized  by  Upham  ('96),  when  we  consider  that 
the  progressive  melting  of  a  granule  at  one  point  and  its  growth  at 
another  point  demand  differential  or  localized  pressures,  and  there- 
fore pressures  the  maxima  of  which  must  exceed  the  average  of  the 
combined  vertical  and  flowage  pressures  for  the  same  depth.     In 
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Other  words,  the  ioe  may  flow  by  intergranular  meltiDg  and  freezing 
without  any  excess  of  melting  over  freezing. 

Again,  it  is  probable  that  during  the  period  of  glacial  erosion  the 
basal  pressure  is  sufficient  to  prevent  the  development  of  both 
tunnels  and  crevasses;  Nahsen  found  neither  crevasses  nor  super- 
glacial  streams  nor  evidence  of  appreciable  surface  melting ;  and  it 
is  certain  that  surface  crevasses  would  he  closed  at  no  great  depth 
by  the  freezing  of  water  in  them,  as  long  as  the  mean  annual  tem- 
perature remains,  as  now,  far  below  the  freezing  point.  We  must 
conclude,  therefore,  that  glacial  erosion  was,  and  is  now  except  in 
the  case  of  alpine  glaciers  whose  valleys  have  been  swept  free  of 
debris,  accomplished  in  the  practical  absence  of  water,  derived 
either  from  the  basal  or  the  superficial  melting  of  the  ice. 

We  thus  find  that,  even  in  the  case  of  a  waning  ice  cap,  supergla- 
cial  and  still  more  narrowly  subglacial  drainage  is  confined  to  the 
marginal  portion  of  the  ice,  and  in  view  of  the  observations  by 
Nansen  and  others  on  the  inland  ice  of  a  mountainous  country,  we 
may  question  whether  crevasses  could  have  been  a  prominent  feature 
of  even  the  marginal  portion  of  the  Pleistocene  ice  sheet  on  the 
plain  portions  of  the  glaciated  area.  Or,  in  other  words,  is  it  not 
probable  that  on  an  approximately  level  but  rough  surface,  remote 
from  mountainous  tracts,  the  ice  would,  in  general,  have  ceased  to 
flow  before  it  became  thin  enough  to  permit  effective  crevassing  or 
the  development  of  fissures  traversing  its  entire  thickness  ?  I  am 
inclined  to  think  that  the  burden  of  proof  rests  upon  those  who 
assume  the  negative,  although  glacial  potholes  are  commonly  sap- 
posed  to  testify  to  the  existence  of  at  least  occasional  crevasses,  and 
inequality  of  basal  melting  may  be  cited  as  a  possible  cause  of  cre- 
vassing not  dependent  upon  flow. 

Stone  says  ('99,  p.  240),  "Neglecting  basal  melting,  we  divide  the 
ice  sheet  into  a  zone  or  area  of  diffused  superficial  waters,  a  zone  of 
superficial  streams,  and  a  zone  of  subglacial  streams."  I  accept  these 
zones,  but  hold  farther  that,  in  large  part,  the  second  zone  extended 
to  the  margin  of  the  ice,  the  third  or  outer  zone  being  characterized 
by  superglacial  streams  above  and  subglacial  streams  below,  com- 
peting for  the  englacial  drift,  of  which  eskers  must  be  chiefly  formed. 

Undoubtedly,  the  very  latest  direct  work  of  the  ice  sheet,  before 
its  motion  finally  ceased,  was  the  building  of  the  drumlins.  In  the 
lee  sides  of  a  few  drumlins  a  limited  amount  of  gravel  is  interstrat- 
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ified  with  the  till,  the  product  posdbly  of  Buperglacial  streams  fall- 
ing through  the  ice  at  these  points,  since  crevaasing  would  probably 
occur  as  early  where  the  ice  bends  over  the  summit  of  a  dromlin  aa 
anywhere.  At  the  same  time,  the  ice  must  have  tended  to  draw 
away  from  the  lee  slopes  and  leave  the  vacant  spaces  in  which  gravel 
could  be  deposited  by  superglacial,  but  not  possibly  by  subgladal 
streams.  We  do  not  discover,  however,  any  such  general  intercala- 
tion of  washed  drift  with  the  ground  moraine,  either  in  drumlins 
or  elsewhere,  as  to  suggest  that  crevasses  were  a  common  feature  of 
the  ice  just  before  it  ceased  to  move  ;  and  of  course  none  could  be 
formed  after  it  became  stationary.  Again,  it  appears  probable  that, 
when  the  ice  was  thick  enough  to  override  drumlins  from  one  hundred 
to  several  hundred  feet  in  height,  its  thickness  was  too  great  to  permit 
extensive  crevassing,  especially  in  view  of  the  fact  that  the  thick- 
ness essential  to  flow  must  increase  rapidly  with  diminishing  slope 
and  increasing  roughness  of  the  ground  or  basal  friction,  and  the 
further  fact  that  even  alpine  glaciers  in  relatively  smooth  and  unob- 
structed valleys  of  high  gradient,  and  seldom  exceeding  »500  to  1,000 
feet  in  thickness,  are  but  little  affected  by  crevasses,  except  in  cas- 
cades and  laterally  where  they  feel  the  friction  of  the  valley  walls. 
In  this  connection  we  may  profitably  note  once  more  that  the  mar- 
ginal portion  of  the  Malaspina  glacier,  with  a  thickness  of  at  least 
one  thousand  feet  and  a  steep  frontal  slope,  at  the  base  of  lofty 
mountains  and  feeling  the  thrust  of  powerful  alpine  glaciers,  and 
with  absolutely  nothing  to  hinder  its  free  motion  seaward  across  the 
sloping  coastal  plain,  is  practically  motionless.  These  considerations 
clearly  point  to  the  conclusion  that  the  Pleistocene  ice  sheet  on  the 
highly  dissected  and  rough  peneplain  surface  of  the  greater  part  of 
the  glaciated  area,  with  only  extremely  low  average  gradients  in  any 
direction,  and  then  often  either  to  the  northward  or  transverse  to 
the  glacial  movement,  must  have  been  at  least  two  thousand  feet 
thick  when  it  ceased  to  move,  and  too  thick  in  general  for  effective 
crevassing,  or  the  formation  of  crevasses  extending  from  the  top 
to  the  bottom  of  the  ice. 

Crevasses  are  the  product  of  tensile  stresses ;  and  it  is  obvious 
that  as,  during  the  progressive  cessation  of  its  flow  from  the  south 
northward,  each  portion  or  zone  of  the  ice  becomes  stationary,  the 
ice  still  in  motion  immediately  to  the  northward  will  crowd  forcibly 
against    it  and  tend  to   obliterate    by  compressive   stresses   any 
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crevasses  which  may  interrupt  its  continuity.  Overriding,  or  even 
a  local  thickening  of  the  ice,  may  not  always  accompany  the  cessa- 
tion of  flow ;  bnt  it  is  certainly  difficult  to  see  how,  in  general, 
crevasses  could  survive  the  progressive  loss  of  motion.  We  have  a 
magnificent  illustration  of  this  process  in  the  Malaspina  glacier, 
which  is  practically  free  from  crevasses  and  well  endowed  with 
persistent  superglacial  streams  on  its  outer,  drift-covered,  marginal 
zone,  although  crevasses  are  a  common  feature  of  all  the  central  and 
northern  part  of  this  great  piedmont  glacier,  or  at  least  coounon 
enough  to  prevent  the  development  of  any  important  superglacial 
streams ;  and  we  can  only  suppose  that  they  are  closed  by  pressure 
from  the  northward  or  clogged  by  superficial  drift  as  the  ice  gradu- 
ally ceases  to  flow.  In  fact,  Russell  says  that  many  of  the  crevasses 
are  filled  with  clear  blue  water,  and  that  they  appear  to  be  the 
scars  left  by  rents  in  the  tributary  ice  streams,  indicating  a  tendency 
of  the  crevasses  to  close  at  the  bottom  before  they  do  at  the  top. 
Concerning  the  drainage  of  the  Malaspina  glacier,  Stone  says  ('99, 
p.  421-422),  ''For  some  reason  the  glacial  streams  have  either 
formed  no  subglacial  tunnels  under  a  marginal  zone  of  uncertain 
breadth,  or  the  original  tunnels  have  become  blocked  by  ice  or 
sediment  or  moraines  so  that  the  streams  have  been  forced  to  form 
englacial  tunnels,  which  become  superglacial  by  the  melting  away  of 
the  overlying  ice,  and  the  streams  continue  such  as  they  flow  down 
the  terminal  ice  slope.  If  the  glacier  continues  to  retreat^  it  seems 
probable  that  a  ridge  or  series  of  ridges  such  as  are  now  forming, 
and  abandoned  channels  of  these  rivers  will  be  prolonged  northward 
as  far  as  the  englacial  channels  reach.  This  furnishes  an  observa- 
tional basis  for  the  conclusion  that  during  the  retreat  of  the  ioe 
sheet,  wherever  the  ice  was  very  stagnant  and  the  subglacial  streams 
found  their  tunnels  choked  near  their  outlets,  they  freely  rose  into 
englacial  or  superglacial  channels."  This  is  important  testimony, 
and  all  the  more  interesting  as  coming  from  a  subglacialist.  Surely, 
if  a  piedmont  glacier  on  a  narrow,  sloping,  coastal  plain,  at  the  base 
of  lofty  mountains,  with  a  steep  frontal  slope,  and  feeling  the  thrust 
of  powerful  alpine  glaciers,  can  become  absolutely  stagnant  and  free 
from  crevasses  in  a  distance  of  only  five  to  fifteen  miles  from  the 
mountains,  and  while  still  retaining  a  thickness  of  a  thousand 
feet  or  more,  we  need  not  doubt  that  the  wasted  margin  of  the 
Pleistocene  ice   sheet,  on  the  vast,  dissected,  peneplain  tracts  of 
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extremely  low  gi*adient  and  scores  and  hundreds  of  miles  from  the 
nearest  mountains  and  these  never  more  than  one  third  as  lofty  as 
the  St.  Elias  range,  also  became  stagnant  and  free  from  crevasses 
across  a  marginal  zone  of  considerable  breadth.  This  point  of  view 
seems  to  demand  not  only  great  thickness  of  the  continental  ice 
sheet  in  its  prime  or  before  it  ceased  to  move,  but  also  overriding 
alike  of  the  immature  and  of  the  old  and  wasted  margin  as  a  means 
of  inducing  and  renewing  motion  in  the  latter,  and  this  overriding 
must  involve  the  transfer  of  englacial  drift  in  great  volumes  to  higher 
levels  in  the  ice  than  many  glacialists  have  heretofore  been  willing 
to  accept. 

Glacial' potholes,  it  may  be  noted  further,  are,  in  general,  far  more 
likely  to  be  the  products  of  subglacial  streams  than  of  moulins^  for 
they  lack  the  elongation  which  the  latter  explanation  requires;  and 
the  subglacial  stream  may  or  may  not  have  originated  in  a  moulin. 
The  assumption  that  it  did  is  by  no  means  necessary.  That  the 
glacial  potholes  were  in  general  formed  after  the  ice  became  abso- 
lutely and  finally  stagnant  must  be  obvious  to  any  one  who  has 
studied  them  in  the  field  and  noted  the  perfectly  normal  and  ungla- 
ciated  condition  of  their  rims. 

To  sujuimarize,  it  appears  probable  that  eskers  were  formed  in  con- 
nection with  the  sluggish  or  wholly  stagnant  marginal  portion  of 
the  waning  ice  sheet,  after  the  liberation  by  basal  melting  of  all  that 
part  of  the  ground  moraine,  including  drumlins,  showing  evidence  of 
having  been  pressed  down  and  compacted  by  the  movement  as  well 
as  by  the  dead  weight  of  the  ice,  and  after  the  upper  part  of  the 
englacial  drift  had  become  superglacial  through  the  superficial  melt- 
ing or  ablation  of  the  ice.  Such  crevasses  as  may  have  survived  the 
c^sation  of  flow,  or  resulted  from  local  subsidence  due  to  basal 
melting,  were  probably  closed  by  drift  washed  into  them  from 
above.  The  general  absence  of  modified  drift  interstratified  with 
the  till  is  an  indication  that  subglacial  streams,  or  a  concentrated 
flow  of  subglacial  waters,  did  not  exist  before  the  ice  became  stag- 
nant, the  only  explanation  that  suggests  itself  being  that  while  the 
ice  was  in  motion  it  would  cause  the  drift  to  rise  and  fill  any  channel 
opened  above  it,  a  principle  which  is  not  operative  beneath  alpine 
glaciers  (and  possibly  not  beneath  the  Malaspina  glacier)  because 
they  have  long  since  swept  their  channels  free  of  drift. 
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Comparison  op  Hypotheses. 

Although  recognizing,  as  preyiously  stated,  that  other  explana- 
tions, such  as  the  filling  of  abandoned  channels  by  surface  slide  and 
wash,  are  entitled  to  some  consideration,  and  that  they  are  all, 
probably,  essential  to  the  complete  theory  of  eskers,  it  is  proposed 
in  what  follows  to  take  account  only  of  the  two  main  hypotiiesee; 
viz,j  that  eskers  have  been  formed  by  the  active  agency  of  subglacial 
streams,  or  of  superglacial  streams.  And  here  again,  as  already 
noted,  it  is  merely  a  question  of  relative  importance,  since  I  hold 
with  Davis  and  other  advocates  of  the  subglacial  hypothesis  that 
neither  can  wisely  be  discarded  in  toto,  Subglacial  tunnels  are  a 
reality  at  the  present  time  and  were  doubtless,  to  some  extent,  a 
feature  of  the  Pleistocene  ice  sheet ;  and  it  would  certainly  be  haz- 
ardous to  deny  that  deposits  formed  in  them  have  never  escaped 
obliteration  on  the  disappearance  of  the  ice. 


Slperglaciai*  HVpothesis. 

This  explanation  of  eskers  assumes  a  stagnant  marginal  zone  of  the 
ice  sheet  at  least  one  hundred  miles  in  maximum  width,  practically 
free  from  crevasses,  sufficiently  wasted  by  ablation  to  be  more  or  leas 
abundantly  covered  by  englacial  drift  which  has  become  superglacial, 
with  a  general  southward  slope,  and,  toward  the  southern  border  at 
least,  thin  enough,  to  reflect  in  its  surface  contours,  in  some  degree,  the 
underlying  topography,  and  even  to  permit  the  more  prominent 
land  forms  to  rise  as  nunataks  above  its  surface.  At  the  southern 
margin  of  the  ice,  the  elevation  or  grade  of  the  superglacial  stream 
finds  a  limit  or  control  in  a  barrier  of  rock  or  till  against  which  the 
ice  may  temporarily  terminate,  or  in  a  body  of  standing  water  (a 
glacial  lake)  held  against  the  ice  by  such  a  barrier  in  northward 
sloping  valleys,  or,  less  rigidly,  in  the  detrital  cone  formed  by  Uie 
stream  itself  as  it  escapes  from  the  ice.  Whatever  the  character  of 
the  control,  it  determines  for  each  superglacial  stream  a  base  level, 
towards  which  it  must  approximate,  but  below  which  it  cannot  cut 
its  channel  by  merely  mechanical  erosive  action.  The  stream 
discharging  across  the  ragged  southern  edge  of  the  ice  is  but  the 
trunk  or  main  st«m  of  a  system,  deriving  both  water  and  detritus 
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from  many  tributaries  as  well  as  by  the  ablation  of  its  banks.  In 
fact,  it  holds  so  far  essentially  the  same  relation  to  the  drift-covered 
ice  that  an  ordinaiy  stream  does  to  the  drift-covered  bed  rock.  The 
tributaries  making  large  angles  with  the  trunk  channel,  or  not 
approximately  agreeing  with  it  in  direction,  will  not  share  its  high 
gradient ;  and  in  consequence  their  channels  will  not  be  deepened  so 
rapidly,  but  will  become  hanging  valleys  in  their  relations  to  the  main 
ice  canyon.  But  as  the  floor  of  the  latter  approximates  the  base  level, 
the  higher  gradient  will  be  transferred  to  the  tributaries,  which 
must  then,  in  large  part,  discharge  their  accumulated  burdens  of 
coarse  detritus  into  the  main  channel  and  thus  lead  to  its  rapid 
clogging  and  aggrading.  Only  unimportant  accumulations  will 
remain  in  the  channels  of  the  approximately  right-angled  tributaries, 
and  we  are  thus  able  to  explain  the  practical  absence  of  right-angled 
branching  in  eskers.  In  special  cases  the  base  level  of  the  super- 
glacial  stream  will  be  the  surface  of  the  ground  on  which  the  ice 
rests ;  and  then  the  clogging  and  aggrading  will  take  place  in  earth- 
bottomed  canyons,  the  slow  melting  of  the  ice  walls  of  which  will 
complete  the  process  and  leave  the  eskers  as  we  now  see  them. 
There  is  apparently  no  reason  why,  in  the  absence  of  a  frontal 
barrier,  existing  independently  of  the  glacial  stream  or  through  its 
agency,  this  simple  explanation  may  not  fairly  be  postulated.  We 
are,  however,  specially  concerned  with  the  fate  of  the  esker  which 
finds  itself  at  the  end  of  the  base-leveling  process  on  a  foundation  of 
ice  twenty,  fifty,  or  possibly  one  hundred  feet  thick. 

To  begin  with,  it  is,  perhaps,  improbable  that  the  coarse  detritus, 
which  lags  behind  as  the  grade  diminishes  and  gradually  clogs  and 
aggrades  the  channel  of  the  superglacial  stream,  will  have  sufficient 
depth  and  volume  to  form  a  typical  esker,  or  an  esker  approximat- 
ing in  height  the  sand  J)lain  to  which  it  is  tributary,  as  long  as  the 
floor  of  the  ice  gorge  is  nowhere  below  the  base  level  or  the  level  of 
the  frontal  barrier.  Down  to  this  level  the  gorge  has  been  formed 
by  the  mechanical  erosion  or  corrasion,  as  well  as  by  the  chemical 
erosion  or  melting  of  the  ice ;  and  below  this  level,  corrasion  is 
surely  inoperative.  But  here  Upham's  suggestion  of  a  farther  deep- 
ening of  the  gorge  by  melting  alone,  intervenes;  and  I  hope  to  show 
that  it  will  continue  with  increased  rather  than  diminished  efficiency. 

Basal  melting  of  the  ice  sheet  must  be  in  constant  progress,  sum- 
mer  and  winter,  during  this  stage,   and  is  possibly  an  important 
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factor  in  letting  down  and  indirectly  deepening  the  deposits  in  the 
superglacial  channels ;  while  the  even  distribution  of  the  effects  due 
to  this  cause  may  safely  be  assumed.  But  the  main  question  now  is, 
will  the  superglacial  channel  persist,  or  retain  its  walls,  until  its 
bottom  reaches  the  ground  ?  In  other  words,  will  the  melting  of  its 
floor  beneath  its  increasing  load  of  detritus  keep  pace  with,  or  at 
least  keep  ahead  of,  the  general  ablation  of  the  interstream  surfaces? 
The  familiar  instances  of  medial  moraines  resting  on  ridges  of  ice 
and  isolated  bowlders  perched  on  pillars  of  ice,  through  the  more 
rapid  melting  of  the  drift-free  surface,  seem  to  demand  a  negative 
answer.  On  the  other  hand,  the  innumerable  well-like  holes  in  the 
ice,  noted  by  many  observers,  and  varying  from  an  inch  to  several 
feet  in  depth,  and  often  containing  nothing  but  the  purest  of  water, 
although  commonly  a  stone  or  a  little  sand,  clay,  or  cosmic  dnst  is 
seen  resting  on  the  bottom,  point  to  an  affirmative  answer.  These 
holes  are  usually  explained,  however,  as  dependent  upon  the  absorp- 
tion of  the  solar  heat  by  a  slight  thickness  of  stony  or  earthy 
matter ;  whereas  thicker  masses  protect  the  ice  beneath  from  the 
solar  radiation.  The  occasional  absence  of  foreign  matter  indicates 
that  this  explanation  is  incomplete ;  and  the  lakelets  described  by 
Russell  ('91,  p.  120)  as  a  common  and  characteristic  feature  of  the 
moraine-covered  marginal  zone  of  the  Malaspina  glacier  clearly 
demand  a  different  explanation  from  that  usually  accepted  for  the 
relatively  small  holes ;  for  the  basins  of  the  lakelets,  which  may  be 
from  fifty  to  one  hundred  feet  or  more  in  depth  and  are  rai-ely  more 
than  one  hundred  feet  in  diameter,  appearing  to  differ  from  the  holes 
only  in  size,  contain  considerable  amounts  of  drift,  and  the  thickness 
of  the  deposit  in  the  bottom  of  each  basin  constantly  increases  as 
fresh  material  slides  in  from  the  top  and  sides.  Obviously  these  nar- 
row basins  with  steep  and  sometimes  vertical  sides  are  formed  by 
the  downward  melting  of  a  cylinder  of  ice  beneath  a  cover  of  drift 
80  thick  that  we  cannot  think  of  it  as  sensibly  warmed,  and  still 
less  as  penetrated,  by  the  solar  heat,  especially  as  the  turbid  water 
usually  completely  covers  the  drift. 

These  contrasts  and  seeming  contradictions  are  readily  explained 
if  we  accept  the  standing  water  as  an  essential  factor  and  regard 
the  detritus  as  secondary.  Thin  stones  and  particles  of  drift  absorb 
heat  and  sink  into  the  ice ;  and  thicker  stones  and  deposits  may  do 
the  same  if  they  chance  to  occupy  water-tight  depressions  in  the  sur- 
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face  of  the  ice.  A  dry  stone,  if  thin  enough,  transmits  heat  directly 
to  the  ice ;  but  with  a  submerged  stone  the  transmission  is  through 
the  medium  of  the  water.  Hence  as  soon  as  the  thin  stone  or 
deposit  becomes  submerged,  the  thinness  ceases  to  be  an  essential 
factor,  and  it  is  on  a  par  with  the  thick  stone  or  deposit.  The  nor- 
mal temperature  of  the  water  is,  of  course,  that  of  melting  ice,  or 
four  degrees  Cent,  below  its  temperature  of  maximum  density.  The 
water  absorbs  some  of  the  solar  radiation  directly,  and  it  takes  up 
promptly  and  completely  the  much  larger  amount  of  heat  absorbed 
by  the  submerged  or  partially  submerged  detritus.  As  fast  as  the 
water  gains  in  temperature  it  sinks  to  the  bottom,  displacing  colder 
and  lighter  water,  and  expends  its  surplus  heat  in  melting  the  ice. 
As  has  been  noted  by  others,  this  principle  explains  the  fact  that 
the  ice  shores  of  the  Malaspina  lakelets  are  undercut  below  the 
water  level,  the  ice,  as  stated  by  Russell,  melting  below  the  surface 
more  rapidly  than  above,  where  it  is  exposed  to  the  direct  rays  of 
the  sun.  The  thickness  of  the  deposit  is  no  appreciable  bar  to  the 
process,  so  long  as  the  material  is  sensibly  permeable,  but  on  the 
contrary  it  enables  the  water  warmed  by  contact  with  its  surface 
to  sink  promptly  and  quickly  to  the  underlying  ice;  and  with 
increasing  thickness  the  pressure  cooperates  by  lowering  the  melt- 
ing point,  while  with  such  torrential  streams  as  must  have  been 
those  in  which  normal  eskers  were  formed,  the  conversion  of 
mechanical  energy  into  heat  may  not  be  neglected.  A  bed  of  per- 
meable gravel  not  only  cooperates  in  the  ways  indicated,  to  favor  the 
melting  of  its  ice  floor,  but  it  must  tend  to  conserve  the  heat  and  to 
prolong  the  time  during  which  melting  can  take  place. 

In  view  of  these  considerations,  there  seems  to  be  no  escape  from 
the  conclusion  that  the  ice  floor  of  a  superglacial  stream  will  be 
lowered  by  the  superficial  as  well  as  by  the  basal  melting  of  the  ice  ; 
that  the  superficial  melting  will  be  more  active  and  efficient  in  pro- 
portion to  the  extent  of  aggrading  of  the  channel  and  the  volume 
of  stagnant  water  saturating  the  gravel ;  and  that  the  stream  will 
be  lowered  at  least  as  rapidly  as  the  interstream  surfaces,  because, 
while  these  are  also,  according  to  our  initial  assumption,  covered 
with  drift  and  thus  protected  from  the  direct  action  of  the  sun's  rays, 
they  lack  the  standing  water  essential  to  the  effective  indirect  utiliza- 
tion of  the  solar  radiation. 

Obviously  the  aggrading  of  the  channel  may  continue  during  all 
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the  time  that  the  deposit  is  being  let  down  upon  the  ground,  and 
the  resulting  esker  will  then  conform  in  elevation  with  the  terminal 
plain,  at  least  as  closely  as  eskers  commonly  do,  and  show  the  char- 
acteristic lack  of  sympathy  with  the  ground  topography.  Should  Ae 
stream  be  diverted  to  another  course  before  the  subsidence  of  its 
deposits  is  completed  at  all  points,  the  process  wUl  continue  with- 
out essential  change,  unless  a  crevasse  should  draw  off  the  water 
saturating  the  gravel,  the  result  being  one  of  the  eskers  falling  in 
whole  or  in  part  below  the  normal  elevation.  The  exceptionally 
high  points  or  knolls  may,  according  to  this  hypothesis,  represent 
the  detritus  discharged  by  hanging  tributaries  into  the  main  canyon 
after  the  diversion  of  the  headwaters  from  the  latter.  All  the  con- 
ditions favor  yertical  rather  than  lateral  melting  of  the  ice;  and 
there  is,  apparently,  no  tendency  to  scatter  the  deposit  in  getting  it 
down  to  the  ground.  At  the  same  time  all  observed  variations  in 
width  are  fully  provided  for,  and  more  especially  the  gradual  widen- 
ing which  commonly  marks  the  junction  with  the  terminal  plain. 
Certainly  nothing  is  more  probable  than  the  widening  of  the  ice 
canyon  at  its  mouth  in  the  thin  and  frayed  or  lobate  southern  margin 
of  the  ice,  where  its  walls  are  bathed  by  a  large  body  of  standing 
water.  Stone's  maps  ('99)  show  that  this  terminal  widening  is  a 
particularly  characteristic  feature  of  the  great  esker  systems  of 
Maine ;  and  some  even  of  the  subglacial  tunnels  of  the  Malaspina 
glacier  become,  at  the  last,  canyons  with  rapidly  diverging  walls. 
The  constant  movement  and  readjustment  of  the  deposit  during  the 
settling  process  keep  it  loose  and  permeable,  and  enable  the  water 
to  wash  out  some  of  the  filling  of  the  coarsest  gravels  and  thus  give 
rise  to  the  open-work  gravel  specially  noted  by  Davis. 

In  the  quite  exceptional  case  where  crevasses  or  other  accidents 
drain  the  esker  channel  before  its  subsidence  is  completed,  the  dif- 
ferential melting  is  Ukely  to  be  reversed,  the  interstream  surfaces 
going  most  rapidly  because  less  protected  from  the  sun's  heat ;  the 
esker  deposit  is  left  on  a  ridge  of  ice,  and,  sliding  down  on  both 
sides,  gives  rise  to  the  occasional  double  esker,  of  which  I  have 
noted  several  good  examples  in  the  vicinity  of  Boston  ('94,  p.  278- 
284) .  The  quite  common  failure  of  the  esker  to  connect  properly 
with  its  terminal  plain,  a  weak  place  or  break  intervening,  may  be 
in  part  attributed  to  the  deposition  of  the  head  of  the  plain  over  the 
sloping  margin  of  the  ice  and  the  subsequent  melting  of  the  latter; 
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and  the  very  nmneroiis  instances  of  plains  of  all  the  varioos  types 
witiiout  associated  eskers  or  feeder  channels  are  simply  the  cases 
where  the  superficial  stream  was  diverted  before  its  channel  was 
base-leveled,  and  consequently  before  it  was  aggraded  to  any 
important  extent.  Finally,  the  lateral  position  characteristic  of 
valley  eskers  follows  naturally  from  the  tendency  of  the  ice,  before 
it  ceased  flowing,  to  become  Concentrated  in  the  valleys  or  along  the 
lines  of  freest  movement,  giving  rise  to  what  were  virtually  valley 
glaciers  with  arched  profiles  in  what  may  still  have  been  at  the  sur- 
face a  continuous  ice  sheet,  and  possibly  with  lines  of  shearing 
between  the  free-moving  ice  and  the  relatively  stagnant  ice  of  the 
uplands.  When  the  ice  becomes  wholly  stagnant,  these  lateral  lines 
of  weakness  and  the  arched  profile  still  remain  to  influence  the 
courses  of  superglacial  streams. 


SUBGLACIAL    HYPOTHESIS. 

As  formulated  by  Davis  ('92),  this  explanation  of  eskers  also 
presumes  a  stagnant  and  decayed  marginal  zone  of  the  ice  sheet. 
The  water  resulting  from  the  basal  melting  of  the  ice,  together  with 
that  due  to  superficial  melting  which  becomes  subglacial  through 
the  medium  of  crevasses,  is  gathered  into  streams  which,  it  is  stated, 
hold  to  meridional  courses  or,  more  exactly,  conform  with  the  gen- 
eral trend  of  the  ice  movement,  in  obedience  to  a  direct  control 
exerted  by  the  ice.  This  control  being  sufficient  to  force  the  streams 
to  flow  uphill  and  over  elevations  of  100  to  400  feet,  we  must, 
apparently,  suppose  that  their  courses  were  determined  before  the 
motion  of  the  ice  ceased  and  while  it  was  still  thick  enough  to  hold 
to  its  normal  trend  regardless  even  of  quite  strongly  accentuated 
topographic  features.  How  the  subglacial  channel  or  tunnel  origi- 
nated is  not  considered,  beyond  the  suggestion  that  it  may  be  due  to 
the  enlargement  of  longitudinal  crevasses ;  but  the  point  is  not  vital, 
for  it  ii3  obvious  that  the  subglacial  water  must  escape  and  that,  no 
matter  how  closely  pent,  there  must  always  be  lines  of  least  resist- 
ance to  its  flow. 

At  and  beyond  the  margin  of  the  ice,  the  phenomena  must  be 
essentially  the  same  as  for  superglacial  streams,  and  a  frontal  barrier 
or  sill  of  any  kind  causing  the  stream  to  rise,  perhaps  fountain-like, 
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must  favor  the  aggrading  of  the  floor  of  the  tannel  by  the  coarser 
detritus  and  a  corresponding  elevation  of  the  roof  by  corradon  and 
melting.  If  the  stream  is  sufficiently  long-lived,  this  process  may 
continue  until  the  deposit  attains  the  level  of  its  terminal  alluvial 
cone  or  delta.  The  breadth  of  the  deposit  is  sharply  limited  by  the 
stability  of  the  ice  arch ;  and  if  we  should  assume  two  hundred  feet 
as  the  maximum  breadth  of  ice  tunnels,  portions  of  most  important 
eskers  would  demand  some  other  explanation,  and  in  many  cases  a 
breadth  of  500  or  1000  feet  would  prove  inadequate.  In  fact,  the 
subglacialist  finds  it  convenient  in  such  cases  to  suppose,  either  that 
the  stream  rose  through  crevasses,  perhaps  in  consequence  of  the 
clogging  of  the  tunnel,  and  became  superglacial  for  a  longer  or 
shorter  distance ;  or  that  the  tunnel  became,  by  excessive  ablation, 
locally  roofless,  or  open  to  the  sky,  and  the  resulting  canyon  was 
widened  by  the  recession  or  melting  back  of  the  walls.  As  in  the 
case  of  superglacial  streams,  the  water  is  supposed  to  be  diverted 
after  a  time,  and  the  deposit  left  in  the  abandoned  tunnel  gradually 
develops  the  steep  lateral  slopes  and  other  formal  features  of  eskers 
during  the  slow  melting  of  the  retaining  walls  and  arch  of  ice. 

Finally,  effective  crevassing  throughout  the  zone  of  esker  forma- 
tion and  a  failure  of  englacial  drift  to  rise  to  any  considerable  eleva- 
tion in  the  ice  are  always  postulated  as  important,  if  not  absolutely 
essential,  elements  of  the  subglacial  hypothesis. 


Review  op  Evidence. 

Direction  or  trend  of  eskers.  —  That  the  typical  esker  tends  to 
conform  closely  in  trend  with  the  movement,  and  especially  with 
the  latest  movement,  of  the  ice  sheet,  as  recorded  in  striae,  drumlins, 
and  bowlder  trains,  is  undoubtedly  true.  The  movement  of  the  ice 
sheet  must  have  been,  in  general,  normal  to  its  margin,  or,  in  other 
words,  in  the  direction  of  its  steepest  surface  slope,  and  therefore  in 
the  direction  which  superglacial  streams  would  necessarily  follow. 
Eskers  depart  from  this  ideal  trend  no  more  than  might  reasonably 
be  expected  in  the  case  of  a  superglacial  stream,  considering  that  as 
the  ice  sheet  becomes  thin,  its  surface  contours  must  begin  to  show 
the  influence  of  the  underlying  topography ;  and  considering  further 
the   inevitable   inequalities  in  the  distribution  of  the  superglacial 
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drift  due  to  and  in  tarn  determining  unequal  ablation,  as  well  as 
the  natural  tendency  of  streams  to  meander  with  diminishing 
gradient.  In  brief,  the  trend  of  the  superglacial  esker  is  entirely 
consistent  with  the  known  facts  and  the  reasonable  probabilities  of 
the  case ;  and  it  matters  not,  so  far  as  this  feature  is  concerned, 
whether  the  ice  was  absolutely  stagnant  at  the  time  the  esker  was 
formed  or  stiU  retained  a  part  or  the  whole  of  its  velocity  when  in 
its  prime. 

On  the  other  hand,  the  only  factors  which  may  be  considered  as 
directly  influencing  the  direction  of  subglacial  streams  and  eskers  are 
the  ground  topography,  which  is  often  contrary  or  indifferent ;  cre- 
vasses, which,  in  so  far  as  they  exist  at  all,  must  be  chiefly  transverse 
and  therefore  indifferent ;  and  the  movement  of  the  ice,  or  the  differ- 
ential pressure  of  the  ice  upon  the  ground  resulting  from  its  move- 
ment. That  the  basal  movement  of  a  sheet  of  ice  thick  enough  to 
flow  over  a  deeply  and  irregularly  corrugated  surface  of  very  low 
average  gradient  (the  gradient  being  often  opposite  or  transverse  to 
the  movement)  would  tend  to  develop  and  maintain  furrows  or  tun- 
nels in  the  bottom  of  the  ice  is  extremely  doubtful.  Tunnels  meet- 
ing the  requirements  of  esker  formation  would  not  usually  lie  in  the 
lee  of  prominent  topographic  reliefs  —  ledges  or  hills,  which  might, 
conceivably,  have  grooved  the  bottom  of  the  ice  as  it  flowed  past 
them.  Nor  is  it  easy  to  see  how  tunnels  due  in  any  direct  way  to 
ice  flow  and  pressure  could  have  been  so  indifferent  to  the  topography 
as  eskers  are  often  observed  to  be,  forsaking  broad  valleys  hundreds 
of  feet  in  depth  to  continue,  perhaps  in  a  very  oblique  or  closely 
parallel  course,  across  an  uneven  upland.  As  previously  noted, 
there  must  be,  as  long  as  the  ice  is  in  motion,  a  tendency  to  equalize 
the  basal  pressures  and  prevent  the  development  of  open  spaces  by 
flow  of  the  ice  and  also  by  flow,  in  obedience  to  the  ice  pressure,  of 
the  underlying  drift  or  ground  moraine ;  and,  furthermore,  the  effects 
of  unequal  pressure  would  be,  at  least  to  some  degree,  neutralized  by 
the  differential  or  localized  melting  induced  by  the  pressure  through 
the  lowering  of  the  melting  point.  Again,  in  their  longer  reaches 
as  well  as  in  their  minor  meanders,  eskers  are  often  obliquely  or 
directly  transverse  to  the  last  recorded  ice  movement,  and  to  that 
extent  the  movement  of  the  ice  must  have  tended  strongly  to  oblit- 
erate or  sweep  away  the  deposits  of  the  subglacial  streams  as  fast 
as  they  were  formed.     Stone  says  ('99,  p.  420),  "The  longer  mean- 
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derings  transverse  to  the  direction  of  ice  flow  certainly  add  some 
difficulties  to  the  hypothesis  of  siibglacial  streams."  This  difficulty, 
together  with  the  fact  that  the  formation  and  maintenance  of  tun- 
nels transverse  to  the  ice  movement  is  well-nigh  inconceivable,  and 
the  further  fact  that  eekers  and  the  plains  to  which  they  are  tributary 
were  clearly  formed  at  a  time  when  the  ice  was  so  far  wasted  as  to 
have  a  very  irregular  and  fragmentary  margin,  have  led  Davis  and 
other  adherents  of  the  subglacial  theory  to  hold  with  the  supergla- 
cialists  that  eskers  were  formed,  mainly  at  least,  after  the  ice  became 
stagnant.  But  it  is  obvious  that  the  control  of  the  subglacial  drain- 
age demanded  by  the  subglacial  theory  must  originate  in  the  motion 
of  the  ice,  although  it  may,  conceivably,  survive  the  cessation  of 
that  motion.  In  other  words,  the  subglacial  theory  of  eskers  requires 
us  to  suppose  that  the  subglacial  streams  were  established  before  the 
ice  ceased  to  move,  but  that,  as  a  rule,  eskers  were  formed  by  these 
streams  after  the  ice  became  stationary.  This  nice  adjustment  of 
conditions  made  the  streams  relatively  long-lived,  and  makes  it 
appear  the  more  improbable  that  they  promptly  abandoned  their 
courses  when  the  eskers  were  flnbhed.  The  meanders  of  eskers, 
which  are  certainly  among  their  most  constant  and  striking  features, 
rather  seldom  exhibit  any  definite  or  causal  relation  to  the  topo- 
graphy of  the  bed  rock  and  till ;  and  since  they  cannot  be  correlated 
directly  with  the  movement  of  the  ice,  the  subglacialist  can  only 
suggest  that  they  may  have  been  determined  by  one  or  more  systems 
of  crevasses,  of  the  existence  of  which  there  is  little  or  no  independ- 
ent evidence.  In  view  of  all  these  considerations,  it  is  perhaps  not 
too  much  to  say  that  the  superglacial  theory  affords  at  once  the 
simplest  and  most  natural  explanation  alike  of  the  general  trend  of 
eskers,  the  major  deviations  from  this  trend,  and  the  minor  devia- 
tions or  meanders. 

Length  of  eskers  and  esker  systems,  —  In  the  absence  of  cre- 
vasses, superglacial  streams  are  limited  in  length  only  by  the  breadth 
of  the  zone  of  ablation,  and  superglacial  eskers  only  by  the  breadth 
of  the  zone  of  englacial  drift  which  has  become  superglacial  by  abla- 
tion ;  and  the  last,  in  turn,  depends  upon  the  height  to  which  the 
englacial  drift  has  risen  in  the  ice.  We  have  seen  that  observa- 
tions on  existing  glaciers  are  practically  valueless  as  evidence  of 
crevassing  in  the  Pleistocene  ice  sheet ;  that  the  Greenland  ice  cap 
is  free  from  crevasses  except  near  the  margins,  where  it  breaks  over 
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the  restraining  mountains;  that,  if  the  Pleistocene  ice  sheet  had 
been  effectively  crevassed  (that  is,  from  top  to  bottom)  in  its  pas- 
sage over  the  vast  peneplain  tracts  of  the  glaciated  areas,  the  cre- 
vasses would  have  been  gradually  obliterated  during  the  extremely 
slow  cessation  of  the  movement,  anterior  to  the  period  of  final  abla- 
tion of  the  now  stagnant  ice  sheet  when  eskers  were  formed ;  that 
even  on  the  moraine-  and  forest-covered  outer  zone  of  the  Malaspina 
glacier,  crevasses  are  praetically  wanting,  the  streams  originating 
within  this  zone  through  surface  melting  being  superglacial  and  so 
continuing  as  they  flow  down  the  terminal  ice  slope ;  and  that  glacial 
potholes  are  by  no  means  conclusive  proof  of  the  existence  of 
moulins  or  crevasses  in  the  ice  sheet  at  these  points.  Add  to  all 
these  considerations  the  probability  that  such  crevasses  as  might 
possibly  appear  in  the  ice  sheet  and  survive  the  cessation  of  its 
motion  would  become  clogged  and  closed  by  superglacial  drift 
falling  and  washing  into  them,  and  it  will  be  seen  that  the  burden 
of  pro<rf  fairly  rests  upon  those  who  find  in  the  crevasses  of  the 
Pleistocene  ice  sheet  evidence  of  the  non-existence  of  important 
superglacial  streams. 

During  the  period  of  growth  and  maximum  development  of  the 
ice  sheet,  the  entire  volume  of  the  drift  must  have  been  ehglacial, 
and  through  the  processes  of  shearing  and  overriding  it  must  have 
tended  constantly  to  rise  to  higher  and  higher  levels  in  the  ice.  As 
opposed  to  this  elevation  of  the  englacial  drift,  we  have  only  the 
supposed  fact  that  the  velocity  of  the  ice  increases  upward  from  the 
bottom,  tending  to  bear  down  the  upward-sloping  shear-planes. 
Observation  shows  that  this  is  true  of  alpine  glaciers  of  high  surface 
gradient,  and  doubtless  it  would  be  true,  in  diminishing  degree,  for 
the  lower  gradients  of  an  ice  sheet,  if  the  viscosity  of  the  section 
were  uniform.  It  is  in  the  highest  degree  probable,  however,  that, 
owing  to  the  outward  flow  of  the  terrestrial  heat  or  the  rise  of  the 
isogeotherms,  the  temperature  of  the  ice  sheet  during  and  after  its 
prime  increased  downward,  being  highest  at  the  bottom.  This 
accords  with  Nansen's  observations  on  the  Greenland  ice  cap,  pre- 
viously quoted.  Now  the  mobility  of  the  ice,  or  its  tendency  to 
flow  through  the  differential  melting  and  freezing  of  its  component 
granules,  is  a  function  of  the  temperature,  inasmuch  as  it  must 
increase  with  the  temperature  and  reach  its  maximum  at  the  melting 
point,  which,  as  previously  noted,  may  be  lowered  as  much  as  one 
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degree  Cent,  by  the  pressure.  Here  in  the  lower  levek  of  the  ice 
sheet  is  the  true  zone  of  flow,  passing  gradually  upward  into  the 
colder  zone  of  fracture,  which  normally  terminates  upward  in  the 
n^y^,  in  which  the  fractures  are  promptly  healed  by  the  freezing  of 
infiltrating  water,  by  settling,  and  by  fresh  snow  fall.  These  con- 
siderations clearly  suggest  a  tendency,  at  least,  to  a  reversal  of  the 
law  governing  the  vertical  distribution  of  velocity;  and  the  tendency 
of  the  upper  layers  of  ice  to  bear  down  or  depress  the  obliquely  ris- 
ing englacial  drift  will  be  neutralized  to  the  extent  or  degree  of  the 
reversal.  It  is  even  conceivable  that  the  distribution  of  velocily 
may  favor  or  accelerate  the  rise  of  drift,  and  the  writer  feels  that, 
in  view  of  these  ar^ments,  the  transfer  of  drift  in  large  volume  to 
a  considerable  height  in  the  ice,  and  over  a  wide  area,  may  be 
asserted  with  renewed  confidence.  Granted  a  waning  ioe  sheet  free 
from  crevasses  and  well  supplied  with  soperglaoial  drift  over  a  broad 
marginal  zone,  and  the  conditions  are  ripe  for  the  development, 
through  the  agency  of  superglacial  streamis,  of  eskers  and  esker 
systems  or  osars  equal  in  length  and  continuity  to  any  which  have 
been  described. 

The  difliculties  of  the  subglacial  hypothesis  are  here  relatively 
much  more  serious,  since  it  requires  us  to  postulate  and  maintain 
continuous  ice  tunnels  from  five  miles  or  less  to  one  hundred  and 
fifty  miles  or  more  in  length.  In  fact,  the  formation,  either  before 
or  after  the  ice  has  ceased  to  move,  of  subglacial  streams  and  tunnels 
from  one  hundred  to  one  hundred  and  fifty  miles  long,  extending 
back  to  points  where  the  thickness  and  pressure  of  the  ice  most  be 
very  great  and  crevasses  are  practically  impossible,  can  be  accepted 
only  as  a  last  resort,  or  when  the  failure  of  the  alternative  explana- 
tion has  been  demonstrated. 

Varying  width  of  eskers, —  The  expansion  of  superglacial  streams 
to  form  lakes  of  greater  or  less  breadth  is  normal,  and  the  most 
extreme  variations  in  the  breadth  of  eskers  present  absolutely  no 
difficulty,  while,  as  the  product  of  subglacial  streams,  they  are 
simply  inexplicable,  requiring,  according  to  Stone,  tunnels  of  all 
widths  up  to  three  fourths  of  a  mile.  The  broad  eskers  described  by 
Stone  (*99,  p.  440-444),  in  wjiich  a  medial  ridge  of  coarse  gravel  is 
flanked  on  either  side  by,  and  merges  with,  a  plain  of  finer  gravel  and 
sand,  the  whole  being  often  confined  to  one  side  of  a  valley  by  an 
ice  border,  and,  like  true  eskers,  crossing  ridges  from  one  valley  to 
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aDOther,  indicate,  as  recognized  by  Stone,  the  formation  of  a  normal 
esker  in  a  narrow  channel,  followed  by  a  considerable  expansion  of 
the  channel,  permitting  the  deposition  of  the  finer  material  of  tlie 
bordering  plain.  This  broadening  of  the  channel  might,  in  the  case 
of  a  superglacial  stream,  be  attributed  to  the  melting  back  of  the  ice 
walls,  or,  better,  to  localized  surface  ablation  due  possibly  to  water 
saturating  drift  which  has  accumulated  on  the  ice  through  previous 
ablation.  So  great  is  the  difficulty  of  explaining  these  broad 
deposits  by  deposition  in  subglacial  channels  that  Stone  ('99,  p. 
444—448),  after  a  careful  study,  reaches  the  conclusion  that  through 
the  obstruction  of  the  tunnel,  perhaps  by  the  sagging  of  its  roof,  the 
snbgladal  stream  rose  through  crevasses  with  its  burden  of  coarse 
gravel  and  became,  for  a  longer  or  shorter  distance,  superglacial. 
Cbamberlin,  on  the  other  hand,  suggests  that  an  ice  tunnel  became 
locally  roofless,  and  then  by  lateral  recession  of  its  walls,  the  ice 
canyon  became  a  lake.  But  it  is  obvious  and  generally  conceded 
that  superglacial  streams  afford  by  far  the  simplest  and  easiest 
explanation  of  these  and  all  other  lateral  expansions  of  eskers, 
including  the  not  uncommon  terminal  expansion,  where  the  esker 
merges  with  the  frontal  plain  or  delta.  The  only  serious  questions 
raised  by  any  one  are  as  to  the  possibility  of  persistent  superglacial 
streams  with  a  sufficient  volume  of  formerly  englacial  drift  within 
their  reach ;  and  these  difficulties  disappear  before  the  conclusions 
to  which  we  have  been  forced  that  effective  crevassing  was  of  rare 
occurrence  and  high-level  englacial  drift  abundant. 

Concerning  the  more  usual  widenings  of  the  eskers  of  Maine, 
Stone  says  (*99,  p.  415),  "When  within  about  75  miles  of  the  coast, 
every  few  miles  enlargements  of  the  ridges  are  found  which  have 
various  forms.  Sometimes  they  are  little  tables  only  200  to  300  feet 
wide  and  two  or  three  times  as  long.  These  may  be  solid  or  may 
contain  one  or  more  shallow  kettleholes.  Here  and  there  a  hum- 
mock appears  on  top  of  the  osar  [esker],  rising  20  to  40  feet  above 
the  rest  of  the  ridge,  and  at  these  <  pinnacles '  the  ridge  is  generally 
broader  than  elsewhere." 

Varying  height  of  eskers,  —  Woodworth's  correlation  of  varia- 
tions  of  height  with  variations  of  original  breadth  of  the  esker 
deposit  and  of  the  ice  channel  in  which  it  was  formed,  applies  in 
only  a  limited  number  of  cases.  It  does  not,  for  instance,  account 
for  the  broad  and  flat  cols  or  depressions,  or  for  the  occasional  high 
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knolls  or  pinnacles,  or  for  sharp  crests  of  rapidly  varying  height. 
Except  where  Wood  worth's  principle  does  apply,  or  masses  of  ice 
have  been  buried  by  the  growing  esker,  or  it  has  suffered  erosion, 
the  subglacial  hypothesis  calls  for  substantial  uniformity  of  height, 
or  at  least  for  an  even  and  continuous  crest  line,  as  well  as  for  a 
close  approximation  of  the  crest  to  the  level  of  the  terminal  plain, 
with  a  gradual  rise  above  that  level  to  the  northward  if  the  stream 
was  sufficiently  long-lived  to  permit  the  complete  aggrading  of  its 
bed.  The  superglacial  hypothesis,  on  the  other  hand,  explains 
coincidence  in  height  with  the  terminal  plain,  but  requires  it  only 
where  aggrading  has  continued  during  the  entire  period  occupied  in 
letting  the  esker  down  upon  the  ground.  When  aggradation  has 
ceased  earlier  than  this,  the  final  adaptation  of  the  esker  to  the 
uneven  surface  of  the  ground  may  give  rise  to  pretty  much  all  the 
observed  irregularities  of  elevation.  The  high  points  or  knolls  are, 
however,  as  previously  noted,  best  explained  as  due  to  late  defposits 
contributed  by  hanging  lateral  valleys,  and  this  harmonizes  well  with 
the  fact  that  they  occur  usually  at  a  bend  in  the  glacial  river.  The 
subglacial  hypothesis,  on  the  other  hand,  appears  to  leave  the  excep- 
tionally high  points  unexplained.  Height  of  the  esker  above  its 
base  and  elevation  above  its  terminal  plain  are  not  crucial  tests ;  but 
the  superglacial  stream  appears,  on  the  whole,  more  competent  than 
the  subglacial  stream  to  account  for  the  observed  facts. 

Branching  of  esker b,  —  The  subglacial  streams  of  a  stagnant  ice 
sheet  should  branch  in  essentially  the  same  fashion  as  the  existing 
or  postglacial  streams  of  the  same  region,  and  the  branches  should, 
in  general,  be  aggraded  almost  equally  with  the  main  stream.  But 
this  is  clearly  not  the  fashion  of  eskers,  for  they  are  little  ^ven  to 
true,  river-like  branching,  especially  in  their  lower  or  more  southern 
courses ;  and  branches  making  large  angles  with  the  main  esker  are 
almost  unknown.  In  fact,  there  are  practically  no  branches,  in  the 
sense  of  minor  tributaries  to  a  main  line,  but  we  observe  instead 
an  occasional  confluence  of  eskers  of  approximately  equal  size  and 
length  at  very  oblique  angles,  suggesting  the  primary  rather  than 
the  secondary  or  lateral  branching  of  rivers.  This,  as  previously 
noted,  is  all  precisely  what  we  should  expect  in  the  case  of  super- 
glacial streams  on  the  comparatively  high  gradient  of  the  marginal 
slops  of  the  ice  sheet,  with  so  great  a  thickness  of  easily  eroded  ice 
above  tha  base  level  that  the  main  stream  had  no  difliculty,  with  its 
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higher  gradient,  in  cutting  its  canyon  below  those  of  its  lateral 
tribataries  and  making  of  the  latter  hanging  valleys,  in  which  the 
aggrading  will  necessarily  be  unimportant.  Stone  says  ('99,  p. 
324)  in  this  connection,  "From  whatever  point  of  view  we  look, 
the  difficulties  are  immense  in  accounting  for  the  branchings  of  the 
rivers  of  the  ice  sheet,  their  directions  and  their  relations  to  the 
relief  forms  of  the  land,  the  nature  of  their  sediments,  etc.,  on  the 
theory  that  we  are  dealing  with  subglacial  streams  alone." 

Double  and  reticulated  eskers, —  That  the  superglacial  deposits,  in 
the  case  where  the  bordering  ice  disappears  before  the  underlying 
ice,  afford  a  complete  and  satisfactory  explanation  of  the  double 
eskers  has  been  noted  ;  while  as  subglacial  deposits  they  are  essen- 
tially inexplicable,  whether  the  adjacent  and  parallel  tunnels  which 
must  be  postulated  are  regarded  as  contemporaneous  or  successive 
in  their  formation  and  aggrading.  Similarly,  the  reticulated  eskers 
and  kames  are  most  easily  explained  as  superglacial  deposits,  repre- 
senting a  delta-like  branching  of  the  superglacial  stream  at  points 
where  it  was  approximately  base-leveled  and  the  surface  of  the 
bordering  ice  had  been  reduced  nearly  to  its  level  by  general  abla- 
tion. Another  explanation  would  be  that  the  deposit,  formed  in  a 
lake-like  expansion  of  the  river,  was  split  up  into  a  network  of  ridges 
through  the  unequal  melting  of  the  subjacent  ice  while  it  was  being 
let  down  upon  the  ground.  It  is  an  essential  part  of  the  supergla- 
cial hypothesis,  that,  while  through  subMuvial  and  basal  melting  the 
more  or  less  perfectly  aggraded  deposits  may  be  let  down  on  terra 
firma  without  being  seriously  disordered,  exceptions  must  occur  of 
snch  character  and  frequency  as  apparently  to  explain  every  aber- 
rant phase  of  esker  formation. 

Stone  shows  ('99,  p.  465)  that  the  reticulated  eskers,  like  the 
broad  eskers  and  esker  terraces,  are  most  readily  and  satisfactorily 
explained  by  supposing  that  the  subglacial  streams  became,  locally 
at  least,  superglacial.  Again,  he  says  ('99,  p.  299)  that  subglacial 
streams  crossing  hills  and  ridges  are  inconsistent  with  the  existence 
of  crevasses  which  might  divert  the  water,  which  "bides  its  time  and 
at  the  first  eligible  transverse  crevasse  steals  off  sidewise  toward  the 
lower  ground."  Also,  in  the  discussion  which  follows  the  tunnels 
are  assumed  and  not  accounted  for. 

Topographic  relations  of  eskers,  —  The  main  points  under  this 
head  have  been  duly  considered,  and  it  remains  simply  to  note  once 
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more  that  the  topographic  relations  of  eskers  are,  practically  without 
exception,  more  accordant  with  the  sapergladal  than  the  suhglacial 
hypothesis.  The  very  usual  haphazard  relation  of  an  esker  to  the 
contours  of  the  bed  rock  and  till  is  seen  to  be  entirely  normal  for  a 
superglacial  deposit,  while  from  the  suhglacial  point  of  view,  it  is  a 
perpetual  enigma.  Besides  the  general  indifference  of  their  trends 
to  the  modern  drainage,  which  has  perhaps  been  sufficiently  consid- 
ered, we  have  the  fact  that  they  are  not,  as  a  rule,  distinctly  con- 
trasted in  size  or  in  the  coarseness  of  the  gravel  on  northern  and 
southern  slopes.  The  suhglacial  stream  was  comparable  with  the 
flow  of  water  in  a  pipe,  and  the  velocity  for  any  given  head  was 
inversely  proportional  to  the  diameter  of  the  tunnel,  and  independ- 
ent of  the  local  gradient,  the  velocity  being  the  same  on  northern  or 
ascending  as  on  southern  or  descending  slopes.  But,  obviously,  the 
tendency  to  aggrading  of  the  stream  bed  is  far  greater  on  northern 
than  on  southern  slopes,  in  spite  of  the  uniform  velocity ;  and  there- 
fore the  esker  of  suhglacial  origin  should  be  stronger,  more  perfectly 
aggraded,  and  composed  of  much  coarser  material  on  the  up  than  on 
the  down  slopes.  This  contrast  may,  perhaps,  be  noted  occasionally, 
but  it  is  by  no  means  so  marked  or  general  as  the  hypothesis  requires. 

Eskers  belong  chiefly  to  the  moderately  dissected  peneplain  tracts 
and  are  not  specially  characteristic  of  deep  mountain  valleys  where, 
unquestionably,  the  conditions  were  most  favorable  to  crevassing 
and  a  concentration  of  the  glacial  drainage  beneath  the  ice.  Again, 
the  usual  lateral  position  of  valley  eskers  is  entirely  normal  for  the 
superglacial  and  seemingly  inexplicable  for  the  suhglacial  hypothe- 
sis. To  cite  a  single  instance,  in  the  village  of  Bridgewater,  Nova 
Scotia,  on  the  southwest  side  of  the  La  Have  river,  the  valley  of 
which  is  here  some  three  hundred  feet  in  depth,  a  well-formed 
esker  trends  approximately  parallel  with  the  valley  and  at  an  eleva- 
tion of  about  one  hundred  feet  above  the  river.  That  a  suhglacial 
stream  of  water  could  have  hung  on  this  steep  slope  is  well-nigh 
inconceivable  and  contrary,  as  previously  noted,  to  all  our  observa- 
tions on  existing  glacial  streams.  The  fact,  that,  in  general,  eskers 
trend  towards  cols  or  depressions  in  water  partings,  calls  for  no 
special  comment,  since  it  is  entirely  consistent  with  both  hypotheses. 

Relations  of  eskers  to  the  ground  moraine,  —  Eskers,  as  well  as 
their  terminal  plains,  normally  overlie  the  ground  moraine  or  till, 
the  only  important  exception  being  when,  locally,  the  till  is  wanting 
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and  they  are  superposed  directly  upon  the  underlying  bed  rock. 
They  are  rarely,  if  ever,  covered  by  till,  or  even  sprinkled  with 
bowlders,  except  such  as  might  readily  be  supposed  to  slide  or  fall 
into  a  snperglacial  channel  from  the  bordering  slopes  of  ice.  This 
relation  is,  in  every  particular,  strictly  normal  for  snperglacial  fluvial 
deposits,  but  the  subglacial  fluvial  deposits  could  not  possibly  escape 
being  covered  by  till  and  angular  bowlders  on  the  melting  of  the 
ice,  except  on  the  supposition  that  the  englacial  drift  was  so  strictly 
limited  to  the  basal  portion  of  the  ice  during  the  esker-forming 
period  a^  hardly  to  warrant  its  classification  as  englacial,  which 
would  make  the  maximum  elevation  of  drift  in  the  Pleistocene  ice 
sheet  distinctly  less  than  in  the  Malaspina  glacier  and  many  of  the 
Greenland  glaciers.  If  the  normal  esker  is  of  subglacial  origin,  then 
the  englacial  drift  was  indeed  scanty  and  confined  to  very  low  levels 
in  the  ice ;  and  the  subglacial  stream  was  deprived  of  one  important 
and  necessary  source  of  detritus  for  aggrading  its  bed  and  building 
its  terminal  plain.  The  only  alternative,  apparently,  is  to  suppose 
that  the  subglacial  stream  always  held  tenaciously  to  its  course 
until  finally,  through  the  general  process  of  ablation,  superficial  and 
basal,  its  tunnel  became  roofless  at  all  points.  This  would  mean,  for 
one  thing,  that  every  esker  was  formed  in  part,  or  at  the  last,  in 
earth-bottomed  canyons  open  to  the  sky,  which  is  impossible  wher- 
ever the  grade  rises  southward,  as  it  practically  does  for  nearly  every 
true  esker  in  some  part  of  its  course.  The  subglacial  esker  must 
remain  under  cover,  under  a  roof  of  ice  thick  enough  to  hold  the 
subglacial  stream  to  a  channel  which,  regardless  of  the  ground 
topography,  crossed  directly  or  obhquely  ridges  hundreds  of  feet 
in  height,  until  it  is  finished ;  and  then,  as  a  necessary  corollary,  the 
stream  which  made  it  must  completely  abandon  its  channel,  perhaps 
scores  of  miles  in  length,  before  the  esker  is  uncovered  at  any  point 
south  of  which  it  rises  to  a  higher  elevation.  How  the  subglacial 
stream  is  to  be  diverted  while  the  ice  is  still  several  hundred  feet 
thick  above  it,  and  how  it  fails,  in  general  at  least,  to  build  an  esker 
in  its  new  channel,  are  points  which  have  not,  perhaps,  been  duly 
considered. 

Several  writers  have  emphasized,  perhaps  unduly  in  some  cases, 
the  brevity  of  the  time  required  for  the  formation  of  an  extensive 
sand  plain  and  its  tributary  esker,  a  few  years  or  even  a  single  sea- 
son being  considered  sufficient  in  most  cases.     On  the  other  hand, 
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we  are  asked  to  sappose  that  the  sabglacial  tannel,  often  many  miles 
in  length,  is  formed  at  a  time  when  the  ice  still  has  a  definite  motion, 
to  the  controlling  influence  of  which  the  tunnel  is  supposed  to  owe 
its  general  trend ;  that  the  meanders  and  transverse  reaches  of  the 
tunnel  are  not  obliterated  by  the  motion  of  the  ice ;  and  that  the 
tunnel  as  a  whole  survives  the  necessarily  slow  cessation  of  the  ice 
movement.  This  insures  to  the  tunnel  and  the  stream  which  fonned 
and  maintains  it  a  good  degree  of  longevity  and  time  for  the  dow 
building  of  the  esker  and  terminal  plain.  But  these  deposits  testify, 
in  composition  and  structure,  to  rapid  work  by  torrential  streams, 
and  the  stationary  ice  margin  during  their  formation  points  unequivo- 
cally to  the  same  conclusion.  It  is  an  interesting  question,  therefore, 
as  to  what  the  subglacial  stream  was  doing  during  the  relatively  long 
period  of  its  existence  anterior  to  this  brief  period  of  tremendous 
constructive  activity,  and  also  as  to  why  it  should  then  abruptly 
abandon  the  channel  to  which  it  had  adhered  so  long.  In  brief,  the 
trend  of  the  subglacial  stream  demands  ice  control  and  a  long  life ; 
its  deposits  demand  a  short  and  intensely  active  life  followed  by  a 
sudden  disappearance  from  the  scene  of  its  labors.  But  whether  it 
be  long-  or  short-lived,  its  existence  should  be  recorded  in  the  ground 
moraine,  in  the  form  of  interbedded  gravels  before  the  ice  ceased  to 
move,  and  of  erosion  channels  after  the  ice  became  stationary. 
These  phenomena,  however,  are  of  rare  occurrence,  and  still  more 
rarely  can  they  be  correlated  with  subglacial  streams  or  eskers. 
This  important  problem  will  receive  further  consideration  in  con- 
nection with  the  source  of  the  material  of  eskers  and  sand  plains. 

Itelatio7i8  of  eskers  to  frontal  and  delta  plains, —  The  main  facts 
under  this  head  are  well  determined  and  there  is  little  question  or 
controversy  concerning  them.  My  purpose  is  simply  to  call  attention 
to  the  very  numerous  plains  of  modified  drift,  including  many  true 
delta  plains,  which  have  no  tributary  eskers  and  apparently  never 
have  had.  They  have,  however,  undoubtedly  been  formed  through 
the  agency  of  glacial  streams.  If  these  were  snperglacial  streams, 
the  explanation  of  the  absence  of  associated  eskers  is  simply,  as  pre- 
viously noted,  that  the  plain  was  formed  and  the  stream  diverted 
before  its  channel  was  sufficiently  base-leveled  to  permit  any  notable 
aggrading.  But  if,  instead,  they  were  subglacial  streams,  the  aggrad- 
ing of  their  beds  must  have  been  in  progress  during  their  entire  exis- 
tence, or  at  least  during  all  the  time  required  for  the  formation  of 
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the  terminal  plain,  and  the  aggrading  must,  approximately,  have 
kept  pace  with  the  upward  growth  of  the  plain,  else  we  should  not 
have  the  good  general  agreement  in  height  between  eskers  and 
plains  so  commonly  observed.  That  a  large  majority  of  superglacial 
streams  should  disappear  and  leave  no  record,  save  in  the  terminal 
plains,  is  not  surprising,  but  it  is  difticult  to  understand  how  sub- 
glacial  streams  can  do  the  same.  They  should  certainly  be  marked 
either  by  aggraded  or  by  eroded  channels,  for  we  cannot  suppose 
that  eskers  were  formed  and  subsequently  swept  away  by  currents 
which  left  the  ice-contact  slopes  of  the  sand  plains  intact. 

Composition  and  structure  of  eskers,  —  Little  need  be  added  here 
to  what  has  been  noted  under  the  characteristics  of  eskers.  The 
true  significance  and  evidential  value  of  the  main  facts  have  been 
well  expressed  by  Stone,  where  he  says  ('99,  p.  424),  "  My  conclu- 
sion is  that  where  the  whole  of  a  ridge  of  till,  from  which  the  liner 
detritus  has  plainly  been  washed  by  water,  has  lost  all  signs  of 
stratification  and  has  a  pell-mell  structure,  the  best  interpretation  is 
that  it  was  deposited  upon  the  ice  in  a  superficial  or  englacial 
channel,  and  that  when  the  ice  underneath  the  sediment  melted,  the 
gravel  slid  down  irregularly  and  the  original  stratification  was  lost. 
In  general  we  remark :  A  stratified  internal  structure  is  consistent 
with  either  subglacial  or  superglacial  streams.  Pell-mell  structure 
of  a  large  mass  of  glacial  gravel  strongly  favors  the  hypothesis  that 
it  was  deposited  on  the  ice,  not  beneath  it."  Add  to  this  confession 
of  a  subglacialist  the  undoubted  fact  that  the  structure  of  the 
typical  esker  is  essentially  pell-mell,  or  at  least  chaotic  to  such  a 
degree  that  Davis  ('92,  p.  489)  has  hesitated  to  describe  the  very 
normal  eskers  of  the  Boston  Basin  as  stratified  in  any  true  or 
ordinary  sense,  and  that  the  occasional  appearance  of  anticlinal 
stratification  must  be  chiefly,  at  least,  the  result  of  sliding  as  the 
gravel  gradually  adjusts  itself  to  the  slowly  vanishing  walls  of  ice, 
and  it  becomes  apparent  that  no  argument  fatal  or  even  inimical  to 
the  superglacial  origin  of  eskers  lurks  in  the  coarse,  rude,  chaotic  or 
anticlinal  structure  of  the  latter.  Even  the  open-work  gravel,  on 
which  Davis  so  confidently  relies,  appeals  to  me  as  finding  its  leadi- 
est  explanation,  as  previously  noted,  in  the  loosening  up  and  differ- 
ential settling  of  the  coarse  and  irregular  detritus  during  the  melting 
and  vertical  recession  of  its  icy  floor,  and  I  make  bold  to  claim  it  as 
a  specially  cogent  argument  for  the  superglacial  origin  of  the  eskers 
in  which  it  occurs. 
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Stone's  monograph  is  the  most  complete  contribution  yet  made 
to  the  natural  history  of  eskers,  and  no  one  has  discussed  the  theory 
of  eskers  more  fully  and  impartially.  In  fact,  his  work  is  particu- 
larly notable  for  the  judicial  and  fair-minded  attitude  toward  the 
rival  hypotheses  which  it  reveals.  Although  holding,  with  Chamber- 
lin,  Davis,  and  others,  that  the  subglacial  hypothesis  affords  the  best 
explanation  of  a  certain  ideal  type,  he  is  disposed,  as  we  have  seen, 
to  refer  the  wide  eskers,  the  branching  eskers,  the  reticulated  eskers, 
the  unstratilied  eskers,  and  perhaps  others,  to  the  agency  of  super- 
glacial  streams.  These  concessions  are  certainly  sufficient  to  give 
the  superglacial  hypothesis  a  good  standing ;  and  the  chief  objection 
urged  against  a  still  broader  application  of  this  hypothesis  is  the 
supposed  prevalence  of  crevasses  in  the  marginal  zone  of  the  ice 
sheet,  a  supposition  which  is,  in  my  opinion,  essentially  groundless. 

Source  of  the  material  of  eskers  afid  their  terminal  plains, —  The 
all-important  question  here  is  as  to  whether  the  material  was  derived 
chiefly  from  the  englacial  or  the  subglacial  drift,  and  if  from  the 
former,  whether  it  was  supplied  to  superglacial  streams  through 
superficial  ablation  or  to  subglacial  streams  through  the  erosive 
action  of  the  stream  itself  on  the  roof  and  sides  of  its  tunnel. 
Assimiing,  in  view  of  the  preceding  dbcussions,  that  the  englacial 
drift  was  sufficiently  abundant  and  extended  to  a  sufficient  height 
in  the  ice  to  meet  the  requirements  of  esker  and  plain  formation 
through  the  agency  of  superglacial  streams,  and  recalling  that  all 
the  drift  set  free  by  superficial  ablation  is  virtually  within  easy  reach 
of  the  superglacial  streams  and  available  for  the  aggrading  of  their 
beds  and  deltas,  we  may  now  give  our  attention  particularly  to  the 
subglacial  streams. 

The  subglacial  drainage  could  derive  but  little  detritus  from  the 
englacial  drift  without  such  an  enlargement  of  the  tunnel  as  would 
cause  its  collapse,  and  it  is,  therefore,  practically  limited  to  the  sub- 
glacial drift  or  ground  moraine,  for  crevasses  are  probably  wanting ; 
and  even  if  they  were  not,  to  depend  upon  detritus  washed  into 
them  from  the  surface  of  the  ice  sheet  would  be,  as  we  have  already 
noted,  to  grant  a  greater  volume  and  height  of  englacial  drift  than 
subglacialists  have  heretofore  been  willing  to  allow.  What  oppor- 
tunity has  the  subglacial  stream  to  erode  the  ground  moraine  ?  On 
the  first  obstruction  of  its  mouth,  by  standing  water  or  terminal 
deposit,  it  must  begin  to  aggrade  its  bed,  and  erosion  here  almost 
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or  wholly  ceases.  We  have  already  noted  the  absence  of  tributary 
streams,  and  if  such  existed,  their  beds  also,  at  least  in  their  lower 
courses,  would  necessarily  be  aggraded  with  the  bed  of  the  main 
river.  On  either  side  of  the  tunnels  the  ice  rests  heavily  upon  the 
ground,  and  the  marginal  lakes  of  valley  glaciers  as  well  as  crevasses 
filled  with  water  show  that  the  basal  contact  must  usually  be  so  tight 
as  to  permit  a  movement  of  water  only  by  seepage,  which  could,  at 
the  best,  effect  the  removal  of  only  the  finest  or  clayey  part  of  the 
drift.  The  absence  of  an  adequate  available  supply  of  material  is, 
to  my  mind,  the  most  serious  of  all  the  objections  to  the  subglacial 
theory  of  eskers.  Anyone  who  considers  the  great  extent  and  depth 
of  many  of  our  delta  plains,  and  the  vast  volumes  of  material  required 
to  form  them  and  their  tributary  eskers,  will  not  doubt  that,  if 
derived  from  the  subglacial  drift,  the  latter  should  show  extensive 
erosion  over  the  areas  to  the  northward.  But  we  look  in  vain  for 
evidence  of  such  erosion,  although  its  record  should  be  very  distinct 
in  the  cases  where  many  millions  of  cubic  yards  of  sand,  gravel,  and 
bowlders  have  been  delivered  through  a  single  narrow  channel,  not 
to  mention  the  still  greater  volumes  of  clay  and  quartz  flour  which 
we  know  must  once  have  been  incorporated  with  the  coarser  detritus. 
If  the  subglacial  hypothesis  be  true,  the  region  to  the  north  of  some 
of  oar  extensive  sand  plains  ought  to  have  been,  in  large  part,  swept 
bare  of  till  or  ground  moraine;  but  we  do  not  find  it  so,  and  it 
could  not  be  so,  as  long  as  the  ice  sheet  rested  upon  and  protected  it. 
Davis  concluded  that  the  Newtonville  and  Aubumdale  eskers 
must  be  products  of  subglacial  streams  acting  on  subglacial  drift, 
because  they  contain  fragments  of  slate  and  conglomerate  which 
must  have  been  derived  from  the  ledges  within  two  to  four  miles  to 
the  northward,  and  he  thinks  it  improbable  that  englacial  drift  could, 
in  so  short  distance,  rise  to  the  level  of  superglacial  streams.  The 
proportion  of  material  from  nearby  sources  is,  however,  very  small, 
certainly  not  more  than  ten  and  possibly  not  more  than  five  per  cent, 
and  the  elevation  of  this  small  fraction  of  the  drift  a  hundred  feet  or 
so  in,  say,  three  miles  does  not  impress  me  as  offering  any  special 
difliculty.  StiU  farther  within  the  Boston  Basin,  as  in  the  vicinity  of 
Newton  Upper  Falls  and  West  Roxbury,  at  distances  of  from  four 
to  eight  miles  from  the  granitic  northern  border  of  the  basin,  the 
proportion  of  drift  of  local  origin  in  the  eskers  and  sand  plains  is 
still   very  small,  the   granitic   rocks  from  the  northern  highlands 
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constituting  from  90  to  99  per  cent  of  the  whole,  while  neighboring 
sections  of  till  show,  as  usual,  that  the  ground  moraine  is  mainly  of 
strictly  local  origin.  As  I  have  previously  stated,  this  contrast  is 
what  we  should  expect  in  any  case,  since  the  modified  drift  has 
been  transported  by  water  as  well  as  by  ice ;  but  it  is  also  evidence, 
if  not  complete  proof,  that  its  glacial  transportation  was  in  part 
englacial.  In  the  eskers  to  which  Davis  particularly  refers,  the 
detritus  of  relatively  local  origin  is  found  near  the  top  as  well 
as  near  the  bottom  of  the  section,  though  perhaps  less  abundantly, 
and  tfiat  detritus  is  surely  even  more  of  a  difficulty  for  the  sob- 
glacial  than  for  the  supergiacial  hypothesis,  since  it  presupposes 
that  the  subglacial  stream  could  erode  the  bed  rock  or  till  above 
which  it  had  already  aggraded  its  channel  from  fifty  to  one  hundred 
feet. 
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No.   4.— MEMORIAL  OF  PROFESSOR  ALPHEUS 
HYATT. 

At  the  General  Meeting  of  the  Society  held  on  February  6th, 
1902,  the  President,  in  the  following  words,  made  the  formal 
announcement  of  the  death  of  Professor  Alpheus  Hyatt :  — 

*'  It  b  with  profound  regret  that  your  President  has  to  make  the 
formal  announcement,  in  order  that  it  may  appear  in  our  official 
records,  of  the  death  of  our  honored  Curator,  Professor  Alpheus 
Hyatt.  When  we  last  met  here,  we  missed  him  from  among  us,  and 
as  he  was  so  constant  and  faithful  in  his  attendance,  many  of  us 
doubtless  wondered  why  he  was  not  with  us  as  usual,  little  suspect- 
ing the  sad  end  which  deprived  us  of  his  presence  forever.  It  was 
on  his  way  to  the  meeting  of  the  Society  that  he  was  stricken  down, 
his  last  act  being  one  of  faithfulness  to  that  interest  in  the  welfare 
and  needs  of  the  Society  which  was  so  strong  in  him  and  to  which 
we  have  owed  so  much. 

"  He  passed  away  suddenly  as  he  had  wished  to  pass  away.  We 
know  now  that  had  he  lived,  much  suffering  must  have  come  to 
him,  and  we  must  therefore  be  content  that  he  has  been  spared  this, 
though  it  cannot  lessen  our  loss. 

"  It  is  not  the  time  now  to  attempt  an  estimate  of  his  work,  a 
review  of  his  life,  or  an  analysis  of  his  services  to  the  Society.  And 
yet  we  all  must  wish  to  pay  our  tribute  to  him,  and  it  seems  to  me 
that  this  tribute  naturally  comes  in  a  triple  form.  The  first  form  is 
personal  and  from  each  of  us.  He  was  always  most  courteous  to 
every  one  who  approached  him  in  this  building,  most  helpful  to 
those  who  needed  help,  and  most  appreciative  of  every  offer  to  pro- 
mote the  welfare  of  the  Society.  One  did  not  need  to  be  a  distin- 
guished scientific  man  to  receive  from  him  a  welcome  and  attention, 
but  every  member  of  the  Society  has  felt  his  kindly  presence,  his 
sympathy,  his  entire  freedom  from  all  feelings  of  jealousy,  of  envy, 
as  illustrations  of  a  character  which  may  well  serve  us  for  example 
and  encouragement. 

'*  The  second  form  of  tribute  is  the  preservation  and  completion 
of  the  plan  for  the  arrangement  of  the  collections  in  our  Museum. 
This  plan  he  had  formulated.     It  is  in  itself  excellent,  but  has  never 
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been  fully  completed.  He  had  recently  been  especially  Interested 
in  the  discussion  of  arrangements  for  the  perfecting  of  this  plan  and 
for  carrying  it  out  in  a  more  effectual  manner.  I  hope,  therefore, 
that  the  Society  will  regard  it  as  a  duty  to  build  up  the  Museum 
according  to  Professor  Hyatt's  fundamental  scheme,  making  it 
our  monument  to  him. 

"  The  third  form  of  tribute  which  I  think  we  all  desire,  is  that  of 
a  memorial  meeting  to  be  held  under  the  auspices  of  the  Society, 
and  I  should  like  to  suggest  to  you  that  such  a  meeting  be  held.  I 
think  that  the  Association  of  the  teachers  from  the  Teachers' 
School  of  Science  would  be  glad  to  join  with  us,  for  they  have 
already  expressed  their  desire  to  hold  a  meeting  such  as  is  now 
suggested.  The  members  of  Boston  University,  of  which  he  was  a 
professor,  will  also  wish  to  have  their  share  in  such  a  ceremony.  I 
can  only  suggest  this  plan.  I  must  leave  it  to  you  to  decide 
whether  it  corresponds  to  your  actual  preference.  Such  a  meeting 
cannot,  of  course,  be  held  at  once,  for  the  occasion  will  require  some 
one  to  pronounce  a  eulogy,  the  preparation  of  which  ought  not  to 
be  hastened.  It  is  evident  that  the  decision  as  to  this  and  to  all 
subsidiary  questions  must  wait.  But,  after  all,  the  greatest  tribute 
to  Professor  Hyatt  will  always  be  the  spontaneous  sorrow  of  his 
many  friends  and  pupils." 

The  Society  unanimously  voted  that  the  Council  be  requested  to 
make  arrangements  for  a  suitable  memorial  meeting,  and  accord- 
ingly, on  April  25th,  1902,  there  was  held  a  meeting  under  the  joint 
auspices  of  the  Society,  the  Teachers'  School  of  Science,  and  Boston 
University.  Dr.  Charles  Sedgwick  Minot,  President  of  the  Society, 
presided.  He  opened  the  meeting  with  the  following  remarks  on 
the  life  of  Professor  Hyatt :  — 

"Alpheus  Hyatt,  a  descendant  of  an  old  Maryland  family,  was 
born,  April  5th,  1838,  at  Washington,  D.  C.  He  died  at  Cambridge, 
Mass.,  on  January  15th,  1902.  His  death  was  sudden  and  occurred 
while  he  was  on  his  way  to  attend  a  regular  meeting  of  the  Boston 
society  of  natural  history.  In  1856,  when  eighteen,  he  entered 
the  freshman  class  at  Yale  and  remained  in  that  college  one  year. 
In  1858,  he  went  to  Harvard,  in  order  to  study  under  Professor 
Louis  Agassiz,  and  graduated  from  the  Lawrence  Scientific  School 
in  1862.  He  served  during  the  latter  part  of  the  civil  war  in  the 
Union    army,   and  retired   with  rank   of    Captain.     In  1867  he 
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married  Miss  Ardella  Beebe,  and  in  the  same  year  he  went  to 
Salem,  together  with  E.  S.  Morse,  A.  S.  Packard,  and  F.  W.  Put- 
nam, his  fellow  pupils  under  Agassiz  and  his  life-long  friends. 
They  worked  together  at  the  Peabody  academy  and  for  the  estab- 
lishment of  the  American  naturalist.  In  1870  he  became  the 
Custodian,  in  1881  the  Curator,  of  the  Boston  society  of  natural 
history,  which  position  he  held  at  the  time  of  bis  death.  He  was 
professor  of  zoology  and  paleontology  at  the  Massachusetts  Insti- 
tute of  Technology  from  1870  to  1888,  and  Professor  of  biology  at  ' 
Boston  University  from  1877.  He  was  the  founder  of  the  sea- 
side laboratory  at  Annisquam,  and  took  the  leading  part  in  the 
foundation  of  the  Teachers'  School  of  Science  and  of  the  American 
society  of  naturalists.  He  was  elected  a  member  of  the  National 
academy  in  1875,  and  since  then  to  corresponding  and  honorary 
membership  in  numerous  scientific  societies.  He  received  the 
honorary  degree  of  LL.D.  from  Brown  University  in  1898." 

ADDRESS    OP    PROF.    EDWARD    8.    MORSE. 

Mr.  President, — 

I  am  asked  to  speak  of  Professor  Hyatt's  life  in  his  early  Cam- 
bridge days.  An  intimate  friendship  of  forty-three  years,  extending 
from  early  manhood  to  mature  life,  is,  in  some  respects,  a  bar  to  the 
critical  study  of  a  man's  life.  Everything  is  taken  for  granted, 
nothing  offends.  It  is  as  if  one  undertook  to  describe  one's  self, 
for  such  friendships  blend  and  it  is  hard  to  get  a  perspective.  If 
one  could  have  some  premonition  of  a  man's  future  eminence,  one 
might  assume  the  character  of  a  Boswell,  but  the  free  and  happy 
ways  of  a  student's  life  give  little  thought  for  the  morrow.  In 
order  to  get  a  personal  view  of  Hyatt  in  his  student  life  at  Cam- 
bridge, it  is  necessary  to  preface  it  by  a  sketch  of  his  environment 
at  that  time.  The  associates  with  Hyatt,  now  living  and  who  have 
continued  their  scientific  work,  were  the  younger  Agassiz,  Scudder, 
Putnam,  Shaler,  Verrill,  and  the  Writer,  and  later  Bickmore  and 
Packard.  Of  these,  Agassiz  lived  with  his  father,  Scudder  Uved  at 
his  home  in  Boston,  Hyatt  had  rooms  in  Divinity  hall,  while  the 
rest  of  us  lived  in  a  wooden  building  which  stood  on  the  present 
site  of  the  Peabody  museum.  Our  rooms  were  in  the  second  story  of 
the  building,  the  doors  of  our  chambers  opening  into  a  large,  square. 
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central  room  which  we  used  for  meetings  of  the  Agassiz  zoological 
club.  This  club  was  organized  in  1860,  and  we  met  once  a  week  to 
read  papers  and  discuss  questions  connected  with  our  work.  Pro- 
fessor Agassiz  often  attended  these  meetings  and  endured  patientiy 
our  papers,  and  afterwards  conmiented  upon  them  adversely,  or 
otherwise.  Agassiz's  conversations  at  these  times  were  very  inspir- 
ing. He  gave  interesting  reminiscences  of  Humboldt,  Cuvier, 
Ddllinger,  and  many  other  eminent  men.  Hyatt  always  attended 
these  meetings  and  took  an  active  part  in  the  discussions.  In  look- 
ing over  my  journal,  kept  during  these  years,  I  find  no  indication 
that  Hyatt  entered  into  the  fun  and  revelries  of  student  life.  These 
revelries  were  usually  of  an  innocent  nature,  consisting,  among  other 
things,  of  running  to  some  conflagration  and  returning  afterwards  to 
eat  cold  mince  pie  and  talk  over  the  events  until  daylight.  As  a 
young  man  he  was  contemplative  and  took  life  seriously;  despite 
this  sober  attitude  he  was  brinmiing  over  with  good  nature  and  was 
fond  of  a  good  time  and  a  good  dinner,  laughed  heartily  at  a  joke 
and  often  told  one  even  when  he  was  the  victim  of  it. 

An  early  associate  of  his,  Mr.  Emerson,  was  sober  and  even 
austere  in  his  manner.  They  were  much  together,  living  in  the 
same  building,  and  this  intimacy  undoubtedly  exerted  an  influence 
on  Hyatt. 

He  was  devoted  to  his  work,  indeed  we  all  were,  and  I  recall  the 
fact  that  while  the  college  was  deserted  in  the  summer  months  we 
were  among  the  few  that  found  greater  delight  in  our  work  at  the 
museum  than  in  availing  ourselves  of  the  usual  vacation.  Hyatt's 
concentration  to  his  studies  gave  him  the  appearance  of  an  absent- 
minded  man.  His  attention  was,  indeed,  absent  from  the  immediate 
surroundings,  but  was  by  no  means  wandering  in  other  directions. 
So  absorbed  would  he  become  at  times  that  he  appeared  to  be  in  a 
dream,  from  which  state  he  could  be  aroused  only  by  some  startling 
demonstration  either  in  the  form  of  a  slap  or  a  shout.  As  an  illus- 
tration of  his  absorption,  I  recall  an  incident  connected  with  his 
studies  of  the  fresh-water  Polyzoa.  At  the  time  of  this  investiga- 
tion he  spent  a  few  weeks  at  my  house  in  Maine.  He  had  just 
come  into  possession  of  a  new  Wales  stand.  Now  this  microscope 
had  the  exasperating  peculiarity  of  construction  whereby  the  coarse 
adjustment  turned  in  just  the  opposite  direction  from  the  universal 
way.     In  the  quiet  of  our  work  I  would  hear  an  ominous  crack. 
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followed  by  an  explosion  from  Hyatt  with  the  exclamation,  "  There 
goes  my  objective  again!"  And  this  occurred  day  after  day.  I 
roust  mention  another  incident  illustrating  how  thoroughly  he 
would  become  absorbed  in  his  studies.  He  was  specially  working 
on  certain  principles  of  classification,  the  outlines  of  which  were 
then  dawning  upon  him.  He  sat  down  at  a  table  opposite  me  to 
write  out  some  views  we  had  been  discussing.  The  table  was 
covered  with  books,  the  inkstand  being  on  my  side  of  the  table. 
So  absorbed  was  he,  that  no  unconscious  cerebration  led  him  to  move 
the  inkstand  to  the  middle  of  the  table  whence  it  would  have  been 
easily  accessible.  On  the  contrary  he  was  forced  to  reach  his  pen 
over  a  few  of  the  books  in  order  to  get  at  the  ink.  Noticing  this,  I 
began  to  hedge  the  inkstand  in  with  books  more  completely ;  book 
after  book  was  added  to  the  impedimenta.  Without  once  noticing 
the  obstructive  ramparts  I  was  building  up,  he  had  partially  to  rise 
from  his  chair  in  order  to  fill  his  pen.  Finally  I  perched  a  huge 
dictionary  on  top  of  the  pile,  and  then  only,  when  he  had  fairly  to 
stand  up  in  order  to  get  at  the  ink,  he  broke  out  with,  "  Confound 
it,  Edward,  what  have  you  been  doing ! " 

I  have  rarely  conversed  with  one  who  was  so  stimulating  as  Mr. 
Hyatt.  Every  idea  brought  up  in  discussing  some  problem  of  clas- 
sification excited  a  response  which  in  turn  opened  new  avenues  of 
thought.  As  students,  we  learned  Agassiz's  ^^  Essay  on  classifica- 
tion "  by  heart.  So  eloquently  did  Agassiz  set  forth  the  embryolo- 
gical  system  of  von  Baer  that  it  made  a  profound  impression  upon  us. 
The  physio-philosophical  system  of  Oken  and  the  high  praise 
accorded  him  by  Agassiz  also  had  its  influence,  and  Hyatt  was 
led  to  consider  his  investigations  from  points  of  view  induced  by 
the  ideas  enunciated  by  these  great  men. 

I  have  always  believed  that  Hyatt's  studies  of  the  features  attend- 
ing old  age  and  ultimately  his  theory  of  acceleration  and  retardation 
received  their  first  impulse  from  a  graphic  lecture  given  by  Agassiz 
on  the  ammonites  of  the  Jura.  In  the  upper  beds  of  the  Jura,  as 
it  is  well  known,  the  ammonites  assume  bizarre  forms,  the  whorls 
become  uncoiled,  free,  and  •variously  turned.  In  this  lecture, 
Agassiz,  by  way  of  metaphor,  compared  the  appearance  of  these 
ammonites  to  the  contortions  and  death  struggles  preceding  the 
extinction  of  the  group.  In  referring  to  these  curious  forms  he 
said:   "As  if  the  contortions  of  death  was  an  idea  on  which  the 
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forms  of  life  were  built!  I  do  not  say  we  know  enough  to  make  it 
certain  it  is  so,  but  I  do  not  see  why  they  are  not  features  upon 
which  life  itself  is  built."  Hyatt  was  at  this  time  working  on  the 
fresh-water  mussels  of  North  America.  He  had  collected  a  large 
amount  of  material  from  the  Ohio  and  other  rivers  and  was  hard  at 
work  on  the  anatomy  and  classification  of  the  family.  After  this 
lecture  he  turned  has  attention  to  the  ammonites,  and  his  first  paper, 
read  before  the  Agassiz  zoological  club,  March  22d,  1860,  was  on  the 
ammonites  of  the  Jura,  and  in  that  paper  he  began  a  series  of 
investigations  which  only  ended  with  his  life.  His  various  memoirs 
on  this  subject  were  published  by  the  Boston  society  of  natural 
history  and  the  Museum  of  comparative  zoology.  His  very  exten- 
sive memoir,  published  in  cooperation  with  the  Museum  of  compara- 
tive zoology,  on  the  Genesis  of  the  Arietidae  formed  one  of  the 
Smithsonian  contributions  to  knowledge. 

My  task  would  have  been  easier  had  I  been  asked  to  analyze  the 
nlan  through  his  works.  This  task,  however,  has  been  assigned  to 
others,  yet  I  cannot  refrain  from  calling  attention  to  the  extent  and 
diversity  of  his  works  as  shown  in  the  very  numerous  communica- 
tions to  scientific  societies.  A  study  of  these  memoirs  shows  a  unity 
of  purpose  and  a  continuity  of  thought  which,  considering  their 
extent  over  forty  years  of  time,  is  somewhat  remarkable.  Many  of 
these  memoirs  were  beautifully  illustrated  by  their  author,  whose 
artistic  and  accurate  pencil  aided  greatly  in  making  clearer  the 
somewhat  abstruse  principles  involved  in  his  studies.  It  seems  a 
wide  jump  from  the  study  of  fossil  cephalopods  to  living  fresh-water 
Polyzoa,  yet  it  is  easy  to  explain.  Agassiz  had  so  impressed  us 
with  the  classification  of  Cuvier  that  we  never  doubted  the  exist- 
ence of  four  great  plans  of  structure  in  the  animal  kingdom. 
Indeed  nothing  could  be  plainer  than  the  radiate  type,  the  articulate 
type,  and  the  vertebrate  type ;  the  molluscan  type  was  not  so  clear 
in  our  minds.  We  could  follow  out  the  homologies  of  the  three 
higher  classes  of  Mollusca,  but  precisely  how  the  Polyzoa  and 
Brachiopoda  came  under  the  same  category  was  a  serious  difiiculty 
in  the  way  of  that  conformity  so  apparent  in  the  other  branches.  I 
have  always  felt  that  Hyatt  was  first  led  to  the  study  of  the  Polyzoa, 
the  results  of  which  were  finally  published  by  the  Essex  institute, 
simply  to  make  clear  the  molluscan  afiinities  which  were  supposed 
to  exist.     I  know  that  my  attention  was  first  drawn  to  the  Brachio- 
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poda  for  this  purpose.  We  often  discussed  their  relationships,  and 
our  first  published  conclusions  show  what  violence  may  be  done  to 
creatures  in  forcing  them  into  relationships  which  have  no  existence 
in  nature.  Hyatt  was  always  attracted  to  groups  of  animals  which 
showed  great  individual  variation  correlated  with  external  causes. 
This  impelled  him  to  take  up  the  study  of  a  most  difficult  group  of 
creatures,  the  sponges.  His  "Revision  of  the  North  American 
Poriferae,"  published  as  a  memoir  of  the  Boston  society  of  natural 
history  in  1877,  is  an  instance  of  this  impulse.  In  this  memoir  he 
showed  the  profound  way  in  which  he  grasped  the  difficulties  of 
this  protean  group.  It  was  this  same  impulse  that  led  him  to  a 
minute  study  of  the  Achatinellidae  of  the  Hawaiian  islands,  a  group 
of  land  snails  showing  an  infinite  variety  of  color  patterns.  At  the 
time  of  his  death  he  was  about  starting  for  these  islands  to  complete 
a  series  of  investigations  that  he  had  carried  on  for  several  years. 
Much  of  the  work  had  been  done  and,  fortunately  for  science,  his 
son-in-law,  Doctor  Mayer,  has  volunteered  to  complete  the  work. 
Hyatt's  investigation  of  the  fossil  fresh-water  shells  found  in  a 
circumscribed  area  at  Steinheim,  near  Stuttgart,  was  animated  by  a 
desire  to  ascertain  if  the  same  laws  of  growth  and  decay  could  be 
found  in  this  group  which  was  limited  to  a  short  period  of  time,  as 
those  laws  of  growth  he  had  demonstrated  in  the  Jurassic  ammon- 
ites covering  an  ilnmeasurable  period  of  time.  This  memoir  was 
published  in  1880  and  exhibits  again  the  minute  and  painstaking 
manner  in  which  he  grasped  an  infinite  mass  of  detail.  Not 
content  with  studying  the  material  of  the  Steinheim  deposits  which 
he  was  permitted  to  examine  in  various  collections  abroad,  he  visited 
the  quarries  and  made  new  and  extensive  collections  of  the  fossils  tn 

That  his  principles  of  acceleration  and  retardation,  his  old  age 
theory,  and  other  views  of  the  stages  of  life  are  not  yet  fully  grasped, 
is  true.  Many  have  not  understood  them.  Though  they  are  all 
evolutionary,  yet  Darwin  himself  was  perplexed.  I  may  be  per- 
mitted to  give  an  extract  from  a  letter  which  Darwin  wrote  to  me 
concerning  this  very  matter.  In  this  letter  he  asks,  "  What  is  the 
meaning  of  Professor  Cope's  and  Hyatt's  views  on  acceleration  and 
retardation  ?  I  have  endeavored  and  given  up  in  despair  an  attempt 
to  grasp  their  meaning."  Slowly,  however,  his  views  are  being 
applied  to  the  consideration  of  various  groups  of  animals,  notably  by 
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that  acute  observer,  Dr.  C.  E.  Beecber,  of  Yale,  wbo  has  applied 
Hyatt's  principles  of  growtb  and  decline  to  the  paleozoic  brachiopods, 
and  Dr.  R.  T.  Jackson,  of  Harvard,  who  has  not  only  discussed  the 
lamellibranchiate  molluscs  from  Hyatt's  standpoint  but  has  made 
additions  to  Hyatt's  nomenclature. 

Hyatt  was  constant  in  his  friendships,  his  manners  were  always 
courtly.  He  rarely  discussed  local  or  national  politics,  though  he 
held  pronounced  views  on  these  subjects.  He  was  absolutely 
indifferent  to  adverse  criticism,  for,  with  a  natural  sense  of  justice, 
he  permitted  others  to  enjoy  their  own  opinions.  He  regarded 
with  equanimity  and  even  kindness  the  inability  of  his  friends  to 
grasp  fully  the  principles  which  he  had  enunciated  and  in  which  he 
was  completely  absorbed.  Fully  convinced  that  time  would  prove 
the  truth  of  his  views,  he  never  expressed  any  impatience  at  their 
slow  recognition.  He  was  never  aggressive,  but  pursued  with 
infinite  assiduity  and  slow  German  patience  the  various  investiga- 
tions he  entered  upon  at  different  times. 

Science  has  indeed  met  with  a  very  great  loss,  and  those  who 
knew  him  and  loved  him  are  inconsolable. 


ADDRESS  OF  PROF.  ALPHEUS  8.  PACKARD. 

Mr.  President, — 

It  has  been  assigned  to  me  on  this  memorial  occasion,  to  give  my 
impressions  of  the  value  to  science  of  Professor  Hyatt's  investiga- 
tions. 

His  work  was  mainly  confined  to  zoology,  to  a  study  of  the 
moi-phology  and  phylogeny  of  the  molluscs  and  allied  groups,  but 
more  especially  to  the  fossil  cephalopods. 

While  he  may  be  regarded  as  a  specialist,  having  devoted  the 
greater  portion  of  his  life  —  some  forty  years — to  the  study  of  the 
cephalopod  mol  uses,  particularly  the  ammonoids,  he  was  also  an 
all-round  man,  a  thinker,  a  generalizer,  a  philosopher.  Whatever 
problem  he  attacked,  —  and  his  selection  of  problems  was  character- 
istic, for  they  all  had  an  evolutional  bearing,  or  related  to  the  laws 
of  heredity,  —  he  not  only  worked  out  the  facts  with  great  skill  and 
patience,  exhibiting  a  Teutonic  power  of  concentration  and  dogged 
perseverance,   but    throughout   his  special    labors,   he    constant!  v 
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thoaght  over  the  general  relations  and  remote,  bearings  of  the  facts. 
He  kept  constantly  in  mind  the  ultimate  problem  of  the  working 
biologist :    How  did  life-forms  originate  ? 

He  was  no  closet  naturalist,  but  from  youth  to  mature  life  had  a 
wide  experience  in  out-of-door  work,  or  bionomics.  He  was  not  a 
mere  paleontologist,  for  he  was  a  good  field  geologist,  and  in  study- 
ing the  European  ammonites  acquired  an  intimate  knowledge  of 
the  stratigraphy  of  the  ammonite-bearing  beds,  and  of  the  succes- 
sion of  species  and  genera  from  the  lower  to  the  higher  strata. 

He  was  from  start  to  finish  a  many-sided  zoologist,  studying  the 
embryology  and  morphology  not  only  of  the  molluscs  but  of  the 
fresh- water  moss -animals  (Polyzoa).  His  most  important  work  in 
systematic  zoology  was  in  assigning  the  sponges  in  1876  to  a 
separate  phylum  or  branch  of  the  animal  kingdom,  this  being  the 
outcome  of  special  work  not  only  in  their  classification  but  in  their 
structure  and  embryology.  Although  anticipated  by  MacAllister  in 
referring  the  sponges  to  a  separate  phylum,  his  own  conclusions  were 
the  result  of  independent  labor. 

The  intellectual  environment  of  young  Hyatt  and  others  at 
Cambridge  early  in  the  sixties  was  a  complicated  and  somewhat 
perplexing  one.  Louis  Agassiz  instilled  in  the  minds  of  his  pupils 
broad  ideas,  including  those  underlying  the  doctrine  of  trans- 
formism.  He  earnestly  advocated  the  recapitulation  law  suggested 
by  Meckel,  von  Baer,  and  Vogt,  giving  it  much  greater  expansion 
as  the  result  of  his  own  extensive  researches,  particularly  in  the 
direction  of  geological  succession.  But  here  he  paused,  and  it  was 
reserved  for  Fritz  Mttller,  in  1864,  and  afterwards  Ilaeckel,  to  add 
the  obvious  evolutionary  bearings  of  those  facts.  Jeffries  Wyman 
was  not  inhospitable  to  the  theory  of  descent.  Darwin's  "  Origin 
of  species"  had  just  appeared,  and  was  the  subject  of  much 
discussion  and  thought.  Haeckel's  "Generelle  morphologic"  was 
eagerly  read  by  Hyatt,  and  proved  a  stimulus  to  his  thoughts,  as 
did  Herbert  Spencer's  "  Principles  of  biology,"  with  its  views  as  to 
the  mechanical  origin  of  structures.  It  was  a  time  of  vigorous 
thinking.  Young  Hyatt,  like  many  another  neophyte  at  that  date, 
was  buffeted  by  the  most  opposing  currents  of  thought,  and  swayed, 
though  perhaps  not  so  greatly  influenced,  by  every  wind  of  doctrine 
— since  from  the  early  sixties  he  pursued  the  even  tenor  of  his  own 
way.     He  states  explicitly  that  in  1859,  or  within  a  year  after  the 
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beginning  of  his  life  as  a  student  ander  Louis  Agassiz,  he  had 
become  an  evolutionist  (Cycle  in  the  life  of  the  individual,  etc^ 
1897). 

His  studies,  can*ied  on  in  an  independent  spirit,  after  some  grop- 
ings  in  the  dark,  as  seen  in  his  paper  on  *'  Parallelism,"  etc.,  led  him 
into  the  path  which  Lamarck  had  blazed  out  half  a  century  previous, 
though  the  landmarks  had  been  overgrown  or  concealed  by  the 
temporary  growth  of  the  underbrush  of  reactionary  thought. 

Natural  selection  as  an  active  or  efficient  cause  never  appealed  to 
him ;  he  regarded  it  as  simply  expressing  the  results  of  the  acdoD 
of  the  Lamarckian  factors. 

Working  alone  year  after  year  on  the  rich  and  well  selected  col- 
lection of  nautiloids  and  ammonites  in  the  Museum  of  comparative 
zoology,  young  Hyatt,  while  doing  an  inmiense  amount  of  purely 
objective  work,  classificatory  and  stratigraphic,  finally  put  himself 
in  the  front  ranks  of  paleontologists.  He  became  a  leader  in  the 
modern  methods,  a  master,  and  lived  to  see  his  views  as  to  the 
classification  and  genesis  of  the  shelled  cephalopods  accepted  by 
such  men  as  Xeumayr,  Zittel,  and  others  in  Germany,  by  Bernard 
in  France,  and  by  the  younger  generation  of  paleontologists  in 
America. 

We  would  not  forget  the  debt  we  owe  to  James  Hall,  BilliDgs, 
Meek,  Wachsmuth  and  Springer,  Whitfield,  and  others ;  to  inverte- 
brate paleontologists  in  Europe,  such  as  Quenstedt,  D'Orbigny, 
Suess,  and  especially  the  illustrious  Barrande,  but  as  regards 
invertebrate  paleontology.  Dr.  Hyatt  led  the  way  to  a  new  phase 
of  the  science.  For  after  the  date  of  the  appearance  of  Darwin's 
**  Origin  of  species,"  biology  and  particularly  the  study  of  extinct 
beings  entered  upon  an  entirely  new  line  of  development. 

The  shell-bearing  cephalopods,  particularly  the  ammonites,  are 
especially  favorable  for  the  line  of  work  Professor  Hyatt  took  up. 
He  had  access  to  large  series  of  these  forms;  he  was  led  perforce  to 
study  with  care  their  geological  succession,  their  variations,  and 
probable  migrations.  Such  a  study  carried  out  in  a  broad  way  by 
a  good  field  naturalist,  was  bionomics  carried  back  through  the 
geological  ages.  He  soon  established  the  lines  of  descent  of  genetic 
series,  and  worked  out  the  phylogeny  of  this  or  that  group,  where  the 
materials  were  especially  suggestive  and  favorable,  and  this  led  bun 
to  consider  the   action,  throughout  past  ages,  of  the  Lamarckian 
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factors,  of  the  effects  of  migration  and  geographical  isolation  such 
as  are  known  to  take  place  at  the  present  day,  and  from  a  study  of 
these  subjects  he  was  led  to  consider  how  the  orders  of  cephalopoda 
ori^nated. 

He  showed  that  the  efforts  of  the  primitive  straight^helled  nauti- 
loid  (Orthoceras)  "to  adapt  itself  fully  to  the  requirements  of  a 
mixed  habitat  of  swimming  and  crawling  gave  rise  to  the  Nauti- 
loidea ;  the  efforts  of  the  same  type  to  become  completely  a  littoral 
crawler  evolved  the  Ammonoidea. . .  We  cannot,"  he  says,  "seri- 
ously imagine  these  changes  to  have  resulted  from  intelligent  effort ; 
but  we  can,  with  Lamarck  and  Cope,  picture  them  as  due  to  efforts 
on  the  part  of  the  animal  to  take  up  new  quarters  in  its  environment 
and  then  acquire  habits  and  structures  suitable  to  the  changed 
physical  requirements  of  its  surroundings,  and  this  position  is  better 
supported  by  facts  than  any  other  hypothesis." 

A  most  interesting  problem  is  the  origin  of  the  spiral  shell  of  the 
snail-like  molluscs.  Hyatt  was  the  first,  we  believe,  to  point  out 
the  obvious  correlation  between  the  gradual  coiling  of  the  shell  and 
the  habit  of  crawling  or  gliding.  He  shows  that  those  gastropod 
shells  which  degenerate  and  tend  to  lose  the  spiral  mode  of  growth 
and  become  irregularly  straightened  out  in  their  older  stages  of 
growth,  are  forms  which  become  attached  or  which  lead  sedentary 
lives.  He  points  out  the  tendency  in  the  descendants  of  straight 
shells  (Orthoceras,  etc.)  to  become,  as  the  result  of  assuming  reptant 
habits,  first  arcuate  and  then  coiled,  these  being  acquired  characters 
which  have  been  "introduced  late  in  the  ontogeny  and  gradually 
forced  back  to  younger  and  younger  stages  in  successive  genera- 
tions, or  species,  or  genera."  He  also  accounts  for  the  peculiar 
horizontal  or  peripheral  growth  of  the  oyster,  the  scallop,  etc.,  by 
their  fixed  or  partly  sedentary  mode  of  life. 

His  most  peculiar  investigation,  and  one  which  brought  into  play 
his  characteristics  as  a  patient  analytic  student  of  facts  and  as  a 
synthetic  philosopher,  was  what  he  was  fond  of  calling  his  "  old  age 
theory."  The  idea  was  suggested  by  D'Orbigny  in  his  early  studies 
on  the  ammonites ;  and  it  is  a  most  striking  and  captivating  one, 
being  exemplified  in  other  groups  of  animals  than  the  molluscs.  We 
all  know  that  in  molluscs,  as  well  as  trilobites  and  crustaceans,  dur- 
ing the  evolution  of  the  type,  the  earliest  stages  are  simple,  unorna- 
mented,  generalized  forms,  which  eventually  give  rise  to  those  which 
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are  more  complex  or  generalized,  becoming  more  or  less  ornamented 
with  spines  and  various  kinds  of  markings;  or  in  the  case  of 
the  ammonites,  the  septa,  at  first  simple,  become  divided  into 
folds,  and  these  later  become  more  complex  by  being  beautifully 
frilled,  showing  a  high  degree  of  specialization.  Then  the  vitality 
of  the  over-ornamented  organism  wanes ;  it  falls  into  a  decline,  and 
old  age  characteristics  develop,  such  as  the  effacement  of  tubercles, 
folds,  and  frills,  and  there  b  a  return,  in  the  descendants  of  the 
specialized  forms,  to  the  simplicity  of  form  and  lack  of  ornamenta- 
tions of  the  primitive  ancestors  of  the  group.  In  other  words,  there 
is  in  certain  groups,  as  in  the  individual,  a  period  of  infancy* 
youth,  maturity,  and  decline  or  senility,  and  in  certain  classes  this 
is  followed  by  the  death  or  extinction  of  the  class.  Paleontology 
shows  us  that  the  type  arises,  becomes  strong  and  successful  in 
competition  with  others,  then,  as  if  overloaded  and  enfeebled  by  its 
luxurious  growth,  begins  to  decay,  and  finally  is  driven  to  the  wall 
by  the  incoming  of  more  vigorous,  aggressive,  and  highly  specialized 
types.  Such  has  been  the  case  with  the  classes  of  graptolites, 
trilobites,  and  ammonites.  The  same  law  obtains  in  the  history  of 
human  races.  Gibbon  traced  the  rise,  culmination,  and  decline  of 
the  Roman  empire.  Savage  races  fade  away  at  the  approach  of 
those  more  civilized,  or  if  they  survive,  show  traces  of  decay  and 
decrepitude. 

Now  all  these  facts  and  laws  were  for  many  years  a  favorite  study 
with  Professor  Hyatt,  and  he  worked  them  out  with  great  detail 
and  thoroughness  in  his  various  papers  on  cephalopod  molluscs. 
He  traced  the  law  of  acceleration  in  some  characters,  and  of  retarda- 
tion in  others,  and  showed  that  these  laws  were  largely  conditioned 
on  changes  in  the  environment,  on  competition,  on  use  and  disuse. 

He  also  extended  and  carried  out  the  idea  of  Darwin  and  others 
that  the  evolution  of  species  and  genera  was  more  rapid  in  the  early 
geological  periods  than  now.  He  emphasized  the  view  that  a  type 
in  beginning  its  career,  on  migrating  into  unoccupied  regions, 
under  new  conditions  of  life,  and  free  from  competition,  varies, 
greatly  accelerates  its  development,  and  thus  gives  rise  to  new 
groups.  He  worked  this  out  for  ammonites  and  in  a  specially 
striking  way  for  the  Steinheira  tertiary  shells,  and  was  engi^ed  on 
the  same  problem  in  the  case  of  the  existing  land  shells  of  the 
Hawaiian  islands.     Indeed,  he  had  planned  to  go  to  these  islands 
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early  this  spring  to  study  on  the  spot  the  causes  of  the  remarkable 
local  variations  in  these  snails,  to  which  attention  had  been  called 
by  the  suggestive  essays  and  rich  collections  of  the  Rev.  J.  T. 
Gulick.  The  research  as  begun  by  Professor  Hyatt  is  a  beautiful 
one,  and  he  went  about  it  in  his  usual  skilled  and  thoroughgoing 
way.  He  had  made  for  his  purpose  a  large  plaster  model  of  Oahu, 
with  each  range  and  valley  in  miniature,  indicating  the  shells  in  their 
respective  habitats,  and  representing  the  lines  of  migration  and 
origination  of  new  local  species  by  variously  colored  cords. 

The  working  out  of  these  various  problems  and  showing  their 
connections  with  the  larger  and  broader  phases  of  biological  and 
geological  science  were  the  delight  of  Professor  Hyatt's  life.  Such 
theories  and  views  are  the  poeti;y  of  science.  They  make  the  life 
of  the  naturalist  who  is  obliged  to  undergo  so  much  drudgery  in 
species-work,  nomenclature,  etc.,  worth  living. 

There  are  those  who  are  fitted  to  do  excellent  analytic  and  special 
work,  but  who  are  not  gifted  with  the  power  of  generalization,  and 
deprecate  all  synthetic  speculation.  They  seem  unaware  of  the 
fact,  that,  by  the  framing  and  use  of  hypotheses  and  theories,  we 
forge  the  instruments  by  which  we  open  up  new  fields  of  research 
and  of  discovery. 

Professor  Hyatt  completely  resisted  and  overcame  the  dangers  of 
too  great  specialization.  In  his  own  generation,  if  we  mistake  not, 
he  will  take  rank  with  Haeckel,  Cope,  Marsh,  Gaudry,  Bernard, 
Neumayr,  and  others,  who  have  by  their  researches  placed  the 
science  of  paleontology  on  a  vastly  higher  plane.  Fossils  are  not 
now  regarded  as  time-marks  simply,  but  in  the  light  of  modern 
morphology,  they  serve  to  call  up  hosts  of  ancestral  forms,  the 
founders  of  the  lines  of  descent,  ending,  many  of  them,  in  forms 
now  living. 

Such  are  some  of  the  labors  accomplished  by  Professor  Hyatt, 
whose  death  we  so  deeply  deplore.  To  many  here  assembled  he 
was  a  teacher,  an  adviser,  a  guide ;  to  others,  a  fellow- worker,  and 
to  all,  a  source  of  inspiration. 
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ADDRESS    OF    PBOF.    WILLIAM    M.    WARREN. 

Mr.  President,  — 

It  was  a  happy  thought  on  the  part  of  those  who  arranged  for 
this  memorial  meeting,  that  the  speakers  should  represent  several 
aspects  of  Professor  Hyatt's  life  and  work.  And  certainly  no 
retrospect  of  the  life  work  of  the  man  whose  memory  we  are  hon- 
oring to-night,  can  be  complete  without  including  his  long  term  of 
service  as  Professor  of  biology  in  the  College  of  liberal  arts,  Boston 
University. 

It  was  in  1877  that  he  assumed  the  responsibilities  of  the  head  of 
this  department  in  our  college  curticulum,  and  he  carried  them  unin- 
terruptedly until  the  time  of  his  death.  He  organized  the  courses 
in  biology  and  was  himself  a  regular  lecturer  all  through  these 
twenty-four  years.  His  able  assistant,  Mr.  Van  Vleck,  was  of  his 
own  choosing,  and  the  methods  of  the  department  were  entirely  left 
to  Professor  Hyatt's  own  determination.  Thus  in  this  part  of 
his  life  work,  it  seems  to  me,  we  can  find  peculiarly  free  and 
un trammeled  manifestation  of  Professor  Hyatt's  capabilities  and 
ideals  as  an  instructor. 

In  all  the  history  of  modern  education  there  is  hardly  any  fact  of 
such  significance  for  the  development  of  science,  both  in  the  dis- 
semination of  its  best  results  among  the  educated  classes  and  in  the 
training  of  the  youn^  men  from  whose  ranks  science  is  ever  taking 
new  leaders  and  discoverers,  as  the  utilization  of  scientists  themselves 
as  educators.  It  is  eminently  desirable  that  the  discoverer  shall  be 
the  teacher,  on  at  least  two  accounts.  In  the  first  place,  the  scien- 
tist, as  a  teacher,  enjoys  the  great  advantage  of  having  his  knowl- 
edge at  first  hand.  He  is  no  middleman,  taking  with  one  hand 
what  he  dispenses  with  the  other,  indoctrinating  his  students  into 
the  same  indirect  knowledge  that  he  has  himself,  the  knowledge 
which  is  not  of  the  thing  itself  but  about  the  thing.  He  is  rather 
like  the  surgeon  at  his  clinic,  who  takes  his  students  into  his  own 
serious  work  and  lets  them  look  for  themselves  at  process  and 
method  and  result.  I  shall  never  forget  the  enthusiasm  and  rever- 
ence that  the  biology  students  at  the  university  in  Jena  felt  for  the 
man  who  was  both  Haeckel  of  the  great  world  of  science  and  Haeckel 
of  the  little  world  of  their  own  university  life.    And  a  second  reason 
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why  this  combination  of  scientist  and  teacher  in  one  person  is  desir- 
able, is,  that  such  a  one  brings  into  his  work  as  a  teacher  the  very 
atmosphere  and  finer  spirit  of  science.  His  work  is  not  with  the 
desiccated  product  of  some  other  man's  mind,  accepted  critically  or 
uncritically.  He  is  one  and  the  same  man  in  all  his  dealing  with 
the  truth,  whether  he  is  finding  it  out  for  himself  on  the  frontiers  of 
knowledge  or  sifting  and  weighing  the  conclusions  of  his  fellow 
workers  or  teaching  truth  as  truth  and  hypothesis  as  hypothesis. 
It  is  impossible  for  such  a  man  to  split  himself  up  into  investigator 
and  pedagogue ;  he  must  bring  into  his  teaching  the  enthusiasms 
and  the  methods  of  investigation. 

On  the  other  hand  it  cannot  be  denied  that  there  are  certain  grave 
dangers  connected  with  this  combination  of  the  two  offices.  There 
is  the  peril,  for  instance,  that  the  investigator  will  teach  in  the  spirit 
of  his  particular  specialty  rather  than  in  the  spirit  of  his  science  as 
a  whole  or  of  the  whole  group  of  sciences  within  which  his  own 
science  and  his  own  specialty  are  set.  He  will  naturally  feel  more 
the  interest  attaching  to  the  peculiar  group  of  problems  with  which  he 
is  concerned  as  an  investigator  than  that  attaching  to  the  broad  prin- 
ciples and  the  more  general  or  fundamental  problems  that  are  of  prime 
importance  for  the  beginner  and  for  the  seeker  of  a  general  educa- 
tion. Closely  allied  to  this  danger  is  another, — that  the  investigator 
shall  make  too  much  of  those  parts  of  his  science  around  which  strife 
and  controversy  centre  and  that  he  shall  teach  in  a  partisan  spirit. 
Both  these  dangers  are  by  no  means  imaginary.  We  have  only  to 
glance  back  through  the  centuries  in  order  to  see  how  disastrous  the 
effects  become  when  the  teacher  forgets  that  he  is  a  guide  and  not 
a  captain,  and  that  his  chief  concern  is  with  the  truth  that  already 
stands  fast  rather  than  with  polemics  and  dispute. 

Perhaps  the  deepest  reason  for  the  gi-atitude  that  Boston  Univer- 
sity cherishes  for  its  late  Professor  of  biology  is  our  clear  recogni- 
tion of  the  admirable  way  in  which  Professor  Hyatt  actualized  the 
advantages  of  which  I  have  just  spoken  and  the  no  less  admirable 
way  in  which  he  avoided  these  perils. 

In  all  his  personal  work  in  the  department,  it  was  perfectly 
evident  to  the  class  that  Professor  Hyatt  spoke  from  knowledge  at 
first  hand.  He  had  the  scrupulous  regard  for  fact  that  characterizes 
the  man  that  knows  at  what  pains  facts  are  determined.  When  he 
spoke  of  sponges  and  called  a  sponge  a  sponge,  we  knew  that  there 
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was  many  a  variety  of  sponge  that  owed  to  Professor  Hyatt  its 
scientific  existence  and  its  very  name.  And  when  he  mentioned 
ammonites  and  nautiloids  we  felt  that  he  knew  them  through  and 
through,  straight,  coiling,  close  coiled,  and  uncoiled,  and  had  read 
in  the  sequence  of  their  forms  the  larger  principles  by  which  facts 
are  organized  into  science.  In  one  of  his  dialogues  Cicero  mentions 
a  man  that  spoke  with  such  certitude  that  he  seemed  to  have 
come  direct  from  the  council  of  the  gods.  We  who  were  in 
Professor  Hyatt's  classes  did  not  feel  exactly  in  this  way  about  him, 
but  we  did  feel  that  he  had  come  direct  from  interviews  with  things 
themselves  and  that  he  had  brought  with  him  the  certitude  that 
comes  as  the  reward  of  detailed  study  and  comprehensive  synthesis. 
And  all  this  direct  knowledge  he  knew  how  to  employ  to  the 
student's  best  advantage.  He  was  wise  in  selection  of  that  which 
is  essential  to  a  broad  elementary  course.  In  his  style  of  teaching 
he  was  simple  and  direct,  with  no  regard  for  needless  forms.  He 
knew  how  to  make  a  thing  plain,  and  how  to  use  plain  terms.  I 
remember  well  how  much  more  my  own  class  was  interested  in 
what  Professor  Hyatt  called  fore-and-aft  symmetry  than  it  could 
have  been  in  what  with  many  another  teacher  would  have  been 
antero-posterior  symmetry.  Professor  Hyatt  actualized  fully  the 
second  advantage  of  which  we  were  speaking  a  moment  ago.  He 
brought  into  his  class  work  and  into  the  clear  consciousness  of  his 
students  the  methods  by  which  living  science  grows.  He  states  in 
one  of  his  prefaces,  in  a  characteristically  generous  recognition  of 
his  indebtedness  to  his  own  greatest  teacher,  that  he  owed  to 
Agassiz  the  methods  of  observation  that  were  employed  in  all  his 
work.  Certainly  he  brought  into  his  teaching  much  of  the  best 
that  characterized  Agassiz's  methods  of  instruction. 

Professor  Hyatt  was  particularly  happy  also  in  escaping  the 
dangers  incident  to  combining  the  investigator  and  the  instractor. 
I  recently  took  up  my  notebook  of  the  zoology  course  as  given  by 
him  and  Mr.  Van  Vleck  jointly  in  1886 ;  and  in  reading  its  pages 
again  after  the  lapse  of  these  intervening  years,  I  was  struck  with 
the  skill  and  the  breadth  of  view  and  the  insight  into  students'  needs 
with  which  the  course  was  planned  and  executed.  The  detailed 
facts  were  there,  but  the  principles  that  they  illustrate  were  there  as 
well.  There  were  minute  studies  and  sketches,  but  never  a  study 
or  a  sketch  that  was  not  of  structural  significance  in  the  course  as  a 


Digitized  by  VjOOQIC 


ALPHEUS  HYATT :  MEMORIAL  MEETING.  429 

whole.  And  what  was  trae  of  this  one  course  in  zoology  was  true 
of  his  whole  department.  The  related  courses  were  set  in  the 
proper  sequence  and  given  the  right  proportions  to  furnish  the 
college  student  with  a  conspectus,  not  a  skeleton  merely,  but  an 
actual  conspectus,  of  the  biological  sciences  in  their  unity. 

And  the  disinterestedness  of  all  Professor  Hyatt's  work  left  no 
chance  for  the  exploiting  of  his  own  specialties.  Those  subjects 
which  must  have  been  to  him  of  supreme  interest  were  not  allowed 
more  than  their  due  share  in  the  class  room.  Professor  Hyatt  never 
told  his  classes  things  merely  because  he  knew  them,  or  merely 
because  he  had  discovered  them  himself;  he  told  the  classes  what 
they  needed  to  know  and  what  the  plan  of  a  well  organized  course 
demanded.  The  polemics  of  these  biological  sciences  were  not 
BO  much  introduced  as  alluded  to;  the  student  somehow  came 
to  feel  that  natural  science  does  not  grow  by  simple  deduction,  Uke 
pare  mathematics,  but  that  it  has  abundant  room  for  such  factors  as 
surmise  and  counter-surmise,  with  evidence  for  and  against.  But 
this  information  was  not  secured  at  the  expense  of  more  solid 
acquisition. 

For  these  reasons  alone,  apart  from  other  considerations  of  a 
more  personal  character,  Boston  University  must  always  hold 
Professor  Hyatt  in  grateful  remembrance. 


ADDBESS  OF  MB.  ABTHUB  C.  HOYDEN. 

Mr.  President,  — 

We  realize  that  Professor  Hyatt's  active  work  for  the  Teachers' 
School  of  Science  has  closed.  The  long,  earnest,  devoted  years  of 
service  are  finished,  and  with  them  closes  the  first  period  in  the  life 
of  the  school.  It  is  often  true  that  the  periods  in  the  life  of  an 
institution  are  coincident  with  the  lives  of  its  great  leaders ;  this  is 
especially  true  in  the  case  of  the  founder  of  the  institution.  The 
words  of  appreciation  which  have  been  spoken  this  evening  voice 
our  sentiments,  but  the  teachers  feel  that  they  have  some  words  of 
special  tribute  due  Professor  Hyatt  for  his  services  to  them. 

We  are  indebted  to  him  for  the  full  realization  of  the  thought 
that  the  introduction  of  science  teaching  in  the  schools  requires  the 
careful  preparation  of  the  teachers  in  the  methods  and  materials  of 
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scientiiic  work.  It  was  a  fortunate  moment  for  this  movement  when, 
in  1870,  Professor. Hyatt  suggested  to  Mr.  John  C.  Commings,  a 
Boston  merchant,  the  necessity  of  scientific  lectures  and  laboratory 
lessons  for  teachers  exclusively.  The  sn^estion  was  immediately 
taken  up,  funds  were  forthcoming,  and  a  committee  consisting  of 
Mr.  Cummings,  Professor  Hyatt,  and  Professor  Niles  was  appointed 
to  formulate  plans.  From  that  time,  for  over  thirty  years.  Professor 
Hyatt  continued  in  general  charge  of  the  work,  gradually  pushing 
it  forward  to  the  high  position  which  it  now  holds.  We  can  but 
rejoice  that  the  last  plan  in  his  mind  was  carried  into  effect  before 
he  was  called  away.  It  was  the  formation  of  an  association  of  all 
who  had  in  any  way  been  members  of  the  School  of  Science,  as  a 
means  of  assisting  in  developing  its  influence  and  in  forwarding  the 
science  work  in  the  schools.  He  lived  to  see  this  organization  on 
its  feet  and  starting  upon  its  work. 

Professor  Hyatt  possessed  two  qualities  of  character  which  were 
particularly  adapted  to  carrying  forward  a  work  which  was,  in  many 
respects,  peculiar  in  its  nature.  The  first  of  these  qualities  was  a 
persistence  which  carried  on  to  its  legitimate  conclusion  any  work 
which  had  been  undertaken.  This  movement  had  many  difficulties 
to  be  met  and  overcome ;  there  were  periods  of  ebb  and  flow  in 
enthusiasm  which  had  to  be  wisely  met.  Never,  through  all  these 
years,  did  Professor  Hyatt  give  up  the  thought  which  was  back  of 
this  movement  in  behalf  of  the  teachers.  This  institution  had 
peculiar  difiiculties  to  be  overcome  — it  had  no  buildings  of  its  own, 
no  organized  faculty  of  instruction,  no  body  of  resident  students,  no 
invested  funds,  no  recognized  place  among  educational  agendee. 
It  had  to  work  up  a  constituency  among  busy  teachers  who  were 
willing  to  use  their  spare  time  for  this  extra  instruction,  and  at 
times  it  must  labor  against  the  inertia  of  a  school  system  which 
was  loath  to  admit  science  into  the  traditional  curriculum  of  studies. 
All  these  difiiculties  were  overcome,  a  recognized  position  was  gained 
for  the  school  with  adequate  financial  support;  many  and  able 
instructors  were  obtained  who  were  fitted  to  conduct  laboratory 
lectures  and  field  excursions  with  large  numbers  of  critical  teachers ; 
the  subject  gained  the  support  of  school  authorities  in  all  parts  of 
the  state,  and  true  scientific  methods  were  introduced  into  a  laige 
number  of  schools.  Over  twelve  hundred  teachers  came  under  the 
influence  of  the  instruction  of  such  experts  as  Professor  W.  H.  Niles, 
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Professor  Q.  L.  Goodale,  Professor  F.  W.  Putnam,  Professor  W. 
M.  Davis,  the  lamented  Dr.  R.  W.  Greenleaf,  Professor  L.  M.  Nor- 
ton, Professor  W.  O.  Crosby,  Professor  G.  H.  Barton,  and  Professor 
Hyatt  himself.  In  all  these  years  Professor  Hyatt  persistently 
pushed  forward  the  plans,  gradually  placing  the  school  on  a  firm 
scientific  and  educational  foundation. 

The  second  quality  of  Professor  Hyatt  which  was  of  great  value 
in  building  up  the  School  of  Science  was  his  progressiveness.  The 
beginnings  were  of  necessity  modest,  but  progress  demanded  con- 
stant readjustment  and  modifications  from  year  to  year.  A  flexible 
mind  open  to  suggestion,  quick  to  see  needs,  and  willing  to  try 
experiments,  was  demanded  of  the  leader,  and  well  did  Professor 
Hyatt  fulfil  these  requirements.  Lectures  soon  expanded  into  labora- 
tory lessons  with  specimens  in  large  numbers ;  these  broadened  into 
field  classes ;  both  called  for  printed  directions,  which  culminated  in 
the  "Science  guides"  prepared  under  the  directions  of  Professor 
Hyatt.  The  ordinary  field  work  in  turn  developed  into  the  seaside 
laboratory  which  finally  expanded  into  the  renowned  Woods  Hole 
marine  biological  laboratory.  In  1882  the  privileges  of  the  school 
were  opened  to  teachers  of  the  whole  state,  thus  to  a  large  extent 
increasing  the  influence  of  the  school.  As  the  general  audience 
gradually  decreased  it  became  evident  that  the  school  had  accom- 
plished its  mission  in  this  direction,  and  new  plans  were  formulated 
for  specialized  courses  of  study.  The  new  policy  was  inaugurated 
and  it  has  grown  into  a  definite  four  years'  com-se  of  study  with  regu- 
lar examinations  and  diplomas.  Thus  the  busy  teacher  has  the 
opportunity  of  a  scientific  preparation  equal  to  that  of  the  ordinary 
collie  or  scientific  school.  The  spirit  of  progressive  development 
and  scientific  consistency,  so  marked  in  Professor  Hyatt,  has  charac- 
terized the  whole  forward  movement  of  the  school.  The  influence 
on  the  teaching  of  science  in  Boston  and  eastern  Massachusetts  has 
been  marked  and  exceedingly  helpful. 

Thus  far  we  have  spoken  of  Professor  Hyatt's  work  in  connection 
with  the  school,  but  this  was  not  his  greatest  contribution  to  the 
teachers.  Others  might  have  accomplished  as  great  results,  and, 
in  fact)  a  large  number  of  able  teachers  did  assist  in  all  the  work  of 
the  school.  The  unique  contribution  of  Professor  Hyatt  was  his 
strong  personal  influence.  Many  expressions  have  come  from  mem- 
bers of  his  classes,  and  since  it  is  impossible  that  they  all  speak 
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to-night,  allow  me  to  be  their  spokesman.  We  are  thankful  to  Pro- 
fessor Hyatt  for  his  spirit  —  modest,  earnest,  simple,  sincere  man  that 
he  was.  With  no  proclamation  of  achievement,  with  no  elaborate 
organization  of  knowledge,  he  taught  us  to  search  for  the  simple 
truth  for  its  own  sake. 

"  All  who  ever  studied  under  him  cannot  fail  to  feel  his  influence 
and  enthusiasm  through  life.  It  was  not  simply  the  facts  which  he 
presented ;  not  only  the  enthusiasm  for  natural  science  gained  from 
him  ;  not  alone  the  admission  to  fellow  studentship  granted  by  this 
great,  generous,  modest  mind  to  the  most  elementary  student, — 
but  all  these  combined  that  made  the  charm  which  we  all  .remem- 
ber." 

"  Professor  Hyatt's  spirit  and  method  of  instruction  were  to  me  a 
revelation  of  the  purifying  and  ennobling  effect  on  the  mind,  of  the 
study  of  natural  science." 

"  As  a  teacher  he  was  patient  and  thorough  in  the  extreme ;  as  a 
friend,  sympathetic,  self-sacrifidng,  and  encouraging ;  and  as  a  man, 
so  modest  and  unassuming  that  he  often  failed  to  receive  his  due 
meed  of  appreciation.  His  liberal  mind  saw  good  in  all  sincere 
effort." 

^'  He,  like  Agassiz,  wished  us  to  ^  study  the  fish,'  and  because  he 
was  so  much  a  master  of  his  subject,  he  made  his  teaching  simple." 

"  The  wealth  of  his  mind,  the  simplicity  of  his  nature,  the  kind- 
ness and  patience  of  his  great  heart  placed  him  without  a  peer  in 
the  hearts  of  his  pupils." 

"  Professor  Hyatt's  hold  upon  the  members  of  the  school  was  so 
firm,  so  kind,  and  so  subtle  that  his  earnestness  was  contagious." 

A  feeling  of  personal  loss  comes  over  each  of  his  pupils  in  the 
School  of  Science.  In  the  coming  years  he  will  remain  in  oar 
memories  as  an  ideal  gentleman,  a  true  teacher,  and  a  sincere  friend. 

LKTTKB  OF  PBOF.  FRBDEBIC  W.  PUTNAM. 

My  dear  Mr.  Allen :  —  Imperative  duties  will  prevent  my  being 
present  at  the  meeting  to-morrow.  It  is  a  great  disappointment 
to  me  that  I  cannot  be  with  you  and  speak  a  few  words  in  memory 
of  Alpheus  Hyatt,  my  intimate  friend  for  nearly  half  a  century. 

From  the  day  we  became  fellow  students  under  Agassiz  we  have 
been  close  friends  and  have  been  associated  in  many  ways.    Of  late 
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years  we  have  taken  many  a  midnight  walk  together,  at  which 
times  it  has  been  my  good  fortune  to  learn  of  his  scientiiic  work 
and  of  his  efforts  to  make  the  truth,  as  he  understood  it,  known  to 
others.  His  insight  was  deep,  and  while  one  could  not  always 
obtain  his  grasp  of  the  subject,  his  philosophical  reasoning  was 
most  convincing. 

I  think  all  of  us  who  knew  Hyatt  well  regarded  him  as  one  of 
the  most  profound  students  of  our  generation,  —  a  scientist  who  had 
won  a  name  to  be  quoted  with  the  names  of  others  who  have  become 
leaders  in  the  interpretation  of  the  laws  governing  the  development 
of  forms  in  nature. 

By  his  departure  from  our  circle  we  have  lost  a  man  of  wonderful 
power ;  a  man  who  could  not  abide  shams  in  any  form,  scientific  or 
social ;  one  who  was  true  to  his  high  ideals  and  untiring  in  his  labor 
for  the  truth. 

His  stand  for  justice  in  all  things  was  a  marked  characteristic. 
Naturally  gentle  in  disposition,  he  nevertheless  stood  firmly  for 
what  he  believed  to  be  right.  A  patriot  in  every  sense,  when  the 
time  came  he  took  up  arms  for  his  country ;  and  in  the  same  spirit 
he  was  ready  to  battle  when  friendship  called  for  action  in  a  righteous 
cause. 

I  offer  these  few  words  in  memory  of  a  noble  man,  a  faithful 
friend,  a  great  scientist  whom  I  loved  and  honored. 

Sincerely  yours, 

F.  W.  Putnam. 
Printed  June,  1902, 
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MAY  7,  1902. 

In  place  of  the  asaal  Curator's  report,  the  President  presented,  on 
behalf  of  the  Museum  committee,  the  reports  of  the  museum  assist- 
ants on  the  work  done  by  them  in  the  museum  during  the  past 
year. 

The  following  reports  were  also  made :  — 


REPORT  OF  THE  CURATOR  OF  THE  TEACHERS'   SCHOOL  OF 
SCIENCE,  PROF.  GEORGE   H.  BARTON. 

Lowell  Free  Courses. 

Field  courses.  For  the  first  time,  field  courses  of  instruction  in 
botany  and  zoology  were  established  during  the  past  year;  that  in 
botany,  under  the  charge  of  Mr.  Hollis  Webster,  began  on  April  13, 
1901,  with  an  attendance  of  about  sixty  persons.  Unfortunately, 
stormy  weather  interfered  seriously  with  the  course,  but  it  was 
carried  on  with  a  fair  degree  of  satisfaction,  having  an  average 
attendance  of  about  20  during  the  ten  lessons  given. 

The  lessons  were  confined  to  the  city  limits  of  Boston,  being 
given  at  the  Arnold  Arboretum,  West  Roxbury  pastures,  on  Mt. 
Bellevue,  Stony  Brook  reservation.  City  Point,  Castle  island,  and  the 
Neponset  marshes. 

During  the  autumn  the  course  was  continued  with  an  almost 
uniform  attendance  of  40  persons.  Very  many  of  those  taking  the 
coarse  have  expressed  very  great  satisfaction  with  it  and  the  benefit 
derived  from  it. 

The  lessons,  ten  in  number,  were  given  at  the  Arnold  Arboretum, 
Muddy  pond,  Brighton,  Neponset  marshes.  Blue  Hill  reservation, 
and  Prospect  hill,  Waltham. 

The  topics  treated  in  the  lessons  were  widely  varied.  At  the 
Arboretum,  shrubs  and  trees  were  treated  as  to  family  relationship 
and  specific  differences,  and  also  as  to  structure  and  habit  as 
illustrating  general  principles  of  form  and  growth. 
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In  the  early  spring,  much  attention  was  given  to  the  morphology 
of  buds  and  bud  scales,  to  general  habit,  methods  of  branching,  etc. 

Much  attention  was  given  to  the  characteristics  of  the  flora  of 
different  regions,  from  that  of  forests  on  high  rocky  ground,  through 
hillsides  and  pastures,  rich  woods  and  meadows  to  the  sea  level  and 
marshes.  The  autumn  lessons  introduced  more  attention  to  sys- 
tematic work,  with  certain  trees  as  those  of  the  oak  family,  with 
asters  and  golden  rods,  and  with  the  fleshy  fungi.  Stress  was  laid, 
however,  as  far  as  possible  on  questions  of  morphology  and  adapta- 
tion. 

The  lessons  began  again  this  spring  on  April  19,  with  an 
attendance  of  85.  These  will  follow  much  the  same  lines  and  will 
be  reported  upon  the  following  year. 

The  field  course  in  zoology  under  the  charge  of  Mr.  Albert  P. 
Morse,  Curator  of  the  zoological  museum,  Wellesley  college,  was 
organized  in  the  autumn.  The  lessons  began  on  September  14,  and 
closed  on  November  16.  The  attendance  for  the  ten  lessons  varied 
from  26,  the  largest,  to  7,  the  smallest.  The  average  attendance 
was  15.5.  With  two  exceptions,  Nahant  and  Fresh  pond,  Cam- 
bridge, the  lessons  were  confined  to  the  city  limits,  being  given  at 
the  Stony  Brook  reservation,  Neponset  marshes,  Fi*anklin  park, 
Leverett  park,  Arnold  Arboretum,  West  Roxbury  bridlepath,  and 
Castle  island.  The  instruction  give.n  was  of  general  and  varied 
character,  ranging  from  elementary  principles  to  special  applications 
according  to  individual  needs  and  opportunity.  Besides  a  considera- 
tion of  the  general  features  of  the  animal  life  of  the  localities  visited, 
attention  was  directed  to  methods  of  observation,  to  the  relation  of 
the  animal  to  its  surroundings,  to  phases  of  life  with  reference  to  the 
time  of  year,  and  to  certain  groups  that  could  best  be  studied  at  that 
season.  Among  such  topics  were  the  following:  protective  color 
and  form;  respiration  in  aquatic  animals;  animal  life  in  winter; 
and  the  stridulation  of  orthopt-erous  insects.  As  an  aid  to  the  work 
and  to  stimulate  and  direct  independent  observations,  brief  outlines 
of  the  topics  treated  were  prepared  and  furnished  to  the  class  at 
cost.  Enthusiasm  in  the  work  was  manifested  throughoat  the 
course.  The  lessons  began  again  this  spring  with  an  attendance 
of  52. 

(The  single  course  immediately  following  is  not  a  Lowell  course 
but  is  supported  through  the  generosity  of  a  friend  of  the  Society.) 
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The  field  course  in  geology,  under  the  charge  of  the  Curator  of 
the  School,  has  now  a  fau-ly  definite  two  years'  coui-se.  The  ten 
lessons  in  the  spring  finished  that  series  and  were  especially  devoted 
to  the  subject  of  historical  geology.  This  involved  visits  to  many 
places  at  a  distance  from  Boston,  as  Attleboro,  Haverhill,  Mt. 
Wachusett,  Mt.  Holyoke  and  the  Connecticut  valley,  and  Gay  Head. 
Owing  to  bad  weather  many  of  these  lessons  were  given  under 
much  difliculty.  The  largest  number  present  at  a  single  lesson  was 
39,  the  smallest  was  10.     The  average  attendance  was  24.3. 

A  new  two  years'  course  began  in  the  autumn  with  an  average 
attendance  of  46.3.  The  largest  number  present  at  one  time  was 
70,  the  smallest  29.  With  one  exception  all  the  places  visited  are 
in  the  immediate  vicinity  of  Boston.  The  one  lesson  at  a  distance 
was  in  the  vicinity  of  North  Adams,  where  a  brief  study  was  made 
of  the  structure  of  the  Hoosac  and  Graylock  mountains,  and  obser- 
vations were  made  of  the  Massachusetts  plateau  and  its  deeply 
incised  valleys.  A  lecture  illustrated  by  lantern  slides  was  given  on 
Saturday  evening  in  the  State  Normal  School  building,  through  the 
courtesy  of  the  principal,  Mr.  F.  F.  Murdock. 

The  spring  course  has  begun  with  an  attendance  of  60  and  will  be 
reported  upon  next  year. 

These  lessons  in  geology  are  designed  to  train  the  members  of 
the  class  in  the  methods  of  observation,  how  to  correlate  the  results 
of  their  observations  and  finally  what  conclusions  shall  be  drawn 
from  their  results.  In  addition,  a  general  knowledge  of  the  various 
species  of  rocks,  their  structures  and  stratigraphical  relations  is 
given. 


Laboratory  Courses. 

Each  of  the  laboratory  courses  consists  of  a  series  of  fifteen  les- 
sons of  two  hours  each  during  a  term  of  four  years.  Short  exami- 
nations are  given  at  each  exercise  and  at  the  end  of  each  year  a 
£nal  examination  of  three  hours  is  given. 

Those  members  who  have  passed  satisfactory  examinations  during 
the  four  years,  receive  a  diploma  stating  the  kind  and  amount  of 
work  accomplished. 

The  course  in  botany  under  the  charge  of  Mr.  Webster,  began 
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on  November  23,  1901,  and  ended  on  March  22,  1902.  Owing  io 
the  small  size  of  the  laboratory,  only  65  tickets  were  given  in 
response  to  about  90  applications.  Of  these  65  tickets,  50  only 
entitled  the  possessors  to  first  privilege. 

Daring  the  first  two  lessons,  the  laboratory  was  overcrowded,  but 
for  the  remainder  of  the  course,  the  attendance  averaged  about  41, 
and  this  is  as  large  a  number  as  can  be  completely  accommodated 
under  the  present  conditions.  Thirty-two  took  the  final  exami- 
nation on  April  12th. 

The  method  of  work  was  to  study,  observe,  and  draw  the  materials 
illustrating  the  subject  of  the  lesson  during  the  first  hour  of  each 
exercise,  while  during  the  second  hour  the  topic  was  developed  by 
explanations  and  a  full  discussion.  The  subject  in  general  was  the 
anatomy,  morphology,  and  physiology,  of  the  flowering  plants.  A 
prime  object  also  was  to  teach  the  use  of  the  compound  microscope. 
The  regular  lessons  were  supplemented  by  visits  to  the  Botanical 
Gardens  at  Cambridge.  This  feature,  voluntarily  contributed  by  Mr. 
Webster,  has  led  to  some  of  the  teachers  taking  their  classes  from 
the  schools  to  the  Botanical  Gardens.  In  order  to  do  the  work  of 
this  course  in  a  satisfactory  manner,  the  services  of  an  assistant  were 
required  and  Miss  J.  F.  Conant  acted  in  this  capacity. 

The  course  in  zoology  under  Mr.  Morse  began  on  November  23 
and  ended  on  April  12.  Seventy  tickets  were  issued  to  applicants. 
The  attendance  ranged  from  32  to  54  with  an  average  of  41.  Sev- 
enteen took  the  final  examination.  This  four  years'  course  as 
planned,  begins  with  the  simplest  unicellular  animals  and  traces  the 
gradually  increasing  complexity  of  structure  through  representatives 
of  the  principal  types,  closing  with  the  highest  type,  the  manmials. 

This  year,  the  second  of  the  series,  the  Actinozoa  and  the  echino- 
derms  were  treated.  The  aim  of  the  work  was  to  acquaint  the 
pupil  with  the  chief  facts  of  the  life  and  structure  of  the  type  studied 
and  with  the  prominent  features  of  the  more  common  representatives. 
The  method  used  vanes  widely  according  to  circumstances  but  is 
intended  to  make  the  work  and  the  results  as  practical  as  possible. 
The  first  two  lessons  were  preparatory  in  character  for  the  purpose 
of  supplying  an  introduction  for  those  who  entered  the  class  for  the 
first  time  and  for  connecting  the  work  of  this  year  with  that  of  the 
last. 

Miss  M.  £.  Cherrington  was  employed  as  an  assistant  for  this 
course. 
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The  course  in  geology,  given  by  the  Curator  of  the  School,  took 
np  the  subject  of  historical  geology.  This  was  the  fourth  and  final 
series  in  the  four  years'  course.  The  instruction  was  given  by  means 
of  lectures,  illustrated  by  diagrams  and  maps  and  with  the  use  of 
large  numbers  of  specimens,  rocks  and  fossils,  for  both  class  and 
table  use.     The  stereopticon  was  also  occasionally  used. 

The  number  of  applications  was  110.  As  these  lessons  are 
given  in  the  lecture  room  of  the  Society,  the  entire  number  received 
tickets.  About  20,  however,  withdrew  after  the  first  two  or  three 
lessons.  The  average  attendance  for  the  term  was  85.  8.  Of  these, 
52  were  not  absent  a  single  lesson,  and  12  were  absent  but  once. 
The  weekly  tests  were  taken  by  73  and  the  final  examination  was 
taken  by  61. 

As  an  extension  of  this  four  years'  course  a  portion  of  the  class 
will  visit  the  coal,  iron  and  gold  mines  of  Nova  Scotia  during  the 
coming  summer,  as  well  as  its  principal  regions  of  geological  and 
mineralogical  interest.  Nearly  fifty  have  already  signified  their 
intention  of  taking  part  in  this  summer  school.  Mr.  Morse  will  also 
accompany  the  party.  A  full  report  of  this  work  will  be  given  next 
year. 


REPORT    OF    THE   SECRETARY    AND   LIBRARIAN, 
GLOVER    M.    ALLEN. 

Membership. 

During  the  year  1901-1902,  thirty  persons  have  been  elected  to 
Corporate  Membership  in  the  Society,  and  one  Corporate  Member 
has  become  a  Life  Member. 

There  have  died  during  the  year,  one  Honorary  Member  — 
Henri  Lacaze-Duthiers  —  and  four  Corresponding  Members  — 
Clarence  King,  A.  A.  Kowalevski,  Joseph  Le  Conte,  and  Tamerlan 
Thorell. 

The  Society  has  also  lost  by  death,  three  Corporate  Members  — 
Edward  I.  Browne,  Mrs.  Sarah  H.  Fuller,  and  Alpbeus  Hyatt  who 
since  May  4, 1870,  has  been  the  Society's  Curator.     Five  Corporate 
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Members  have  resigned  during  the  year  and  nine  have  been  dropped 
from  membership  for  non-payment  of  dues. 

The  membership  of  the  Society,  May  1,  1902,  consista  of  nine 
Honorary,  125  Corresponding,  and  454  Corporate  Members.  There 
are  sixteen  Patrons.  The  Corporate  Membership  is  now  larger  than 
in  any  previous  year,  showing  an  increase  of  five  persons  over  that 
of  last  year. 

The  Corporate  Members  elected  during  the  year,  and  the  date* 
of  their  election,  are  as  follows  :  — 

Arthur  E.  Austin,  October  28,  1901. 

Percy  G.  Bolster,  February  8,  1902. 

Jonathan  A.  Brandon,  October  28,  1901. 

John  L.  Brenner,  M.  D.,  October  18,  1901. 

Laurence  Brooks,  February  8,  1902. 

Frederick  G.  Clapp,  October  28,  1901. 

Hubert  Lyman  Clark,  February  8,  1902. 

Frederick  S.  De  Lue,  M.  D.,  December  11, 1901. 

Norman  S.  Easton,  April  9,  1902. 

Clarabel  Oilman,  February  8,  1902. 

Alice  Bache  Gould,  October  18,  1901. 

Alfred  P.  Hall,  February  8,  1902. 

Sydney  Harris,  December  11,  1901. 

Reginald  Heber  Howe,  Junior,  October  18,  1901. 

Elizabeth  Jellison,  April  9,  1902. 

Frederic  H.  Kennard,  February  8,  1902. 

A.  Jarratt  Lewis,  April  9,  1902. 

F.  T.  Lewis,  M.  D.,  October  18,  1901. 

A.  Lawrence  Lowell,  October  18,  1901. 

A.  Ware  Merriam,  October  18,  1901. 

Henry  H.  Newcomb,  February  8,  1902. 

Henry  Farnum  Perkins,  April  9,  1902. 

Benjamin  Sharp,  M.  D.,  October  28,  1901. 

Mary  IL  Shed,  December  11,  1901. 

Theobald  Smith,  February  8,  1902. 

Carolme  B.  Thompson,  February  8,  1902. 

Annie  Eugenia  Tilton,  October  28,  1901. 

R.  W.  Tower,  December  11,  1901. 

HoUis  Webster,  December  11,  1901. 

Charles  Branch  Wilson,  April  9,  1902. 
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Meetings. 

The  total  attendance  at  the  fourteen  regular  meetings  held  during 
the  year,  is  494,  an  average  of  about  35  to  a  meeting.  The  largest 
attendance  at  any  one  meeting  was  68  and  the  smallest  10. 

Sixteen  formal  communications  have  been  made  during  the  year 
by  as  many  persons,  of  whom  five  had  not  previously  spoken  before 
the  Society.     Eleven  papers  have  been  presented  by  title. 

The  meetings,  attendance,  and  communications  have  been  as  fol- 
lows:— 

May  1,  1901.     Annual  meeting.     Thirty-three  persons  present. 

Reports    of    the    Curator,    Secretary,     Librarian,   Treasurer, 

Trustees,  and  Walker  Prize  Committee. 
Dr.  Charles  S.  Minot.      Cytomorphosis ;  a  study  of  cell  change 

in  relation  to  age,  growth,  disease,  death,  and  sex. 
Mr.  James  B.  Dandeno.     An  investigation  into  the  effects  of 

water  and  aqueous  solutions  of  some  of  the  common  inorganic 

substances  on  foliage  leaves.     (By  title.) 
Dr.  Amadeus  W.  Grabau.     The  phylogeny  of  the  Gastropoda. 

The  Fusidae  and  their  allies.     (By  title.) 
Mr.  Samuel  H.  Scudder.     Alphabetical  index  to  North  Ameri- 
can Orthoptera  described  in  the  eighteenth  and  nineteenth 

centuries.     (By  title.) 
May  15,  1901.     General  meeting.     Seventeen  persons  present. 

Dr.  A.  W.  Grabau.    Parallelism  and  acceleration  in  development 

as  illustrated  in  the  shells  of  Gastropoda. 
Dr.  Herbert  P.  Johnson.     The  Polychaeta  of  the  Puget  Sound 

region.     (By  title.) 
Mr.  Alfred  W.  G.  Wilson.     The  Medford  Dike  area.     (By 

title.) 
November  6,  1901.     General  meeting.     Forty-six  })ersons  present. 
Prof.  William  M.  Davis.     River  terraces  in  New  England. 
Dr.  James  G.   Needham.     A   genealogic  study  of   dragonfly 

wing  venation.     (By  title.) 
Dr.  R.  W.  Shufeldt.     On  the  osteology  and  systematic  position 

of  the  Pygopodes.     ( By  title. ) 
N'ovemher  20,  1901.     General  meeting.     Thirteen  persons  present. 
Prof.  Edward  S.  Morse.     Observations  on  living  Brachiopoda. 
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Deceniher  4,    1901.     General  meeting.     Twelve   persons   present. 

Mr.   Reginald  Heber   Howe,  Junior.     Some  photographs  of 

New  England  birds. 

December  18, 1901.    General  meeting.     Sixty-seven  persons  present. 

Mr.  J.  G.  Jack.     Forestry  and  grazing  in  the  Bighorn  Reserve, 

Wyoming. 
Mr.  Henry  L.  Clapp.     School  Gardens. 
January  1,  1 902.     General  meeting.     Twenty-two  persons  present. 
Dr.  George  H.  Parker.     Diurnal  migrations  of  maiine  Cope- 
pods. 
Mr.  Charles  J.  Maynard.     Observations  on  the  structure  and 
habits  of  some  Florida  birds,  with  notes  on  the  vocal  organs 
of  some  other  species. 
January  15,  1902.     General  meeting.     Forty-one  persons  present. 
Mr.  William  L.  W.  Field.     A  glacial  lake  problem  in  southern 

Vermont. 
Mr.  Edward  W.  Berry.     Notes  on  Sassafrass.     (By  title.) 
February  5, 1902.     General  meeting.     Forty-seven  persons  present. 
Mr.  George  B.  Gordon.     Recent  explorations  by  the  Peabody 
museum  in  Honduras  and  Guatemala. 
February  19,  1902.     General  meeting.     Fifty-six  persons  present. 
Prof.  W.  O.  Crosby.     The  origin  of  eskers. 
Mr.  Andrew  G.  Weeks,  Jr.     An  account  of  an  entomological 

collecting  trip  in  the  highlands  of  Bolivia. 
Dr.    Harris   H.   Wilder.     The   skeletal   system   of  Necturu9 
maculatua  (Rafinesque).     (By  title.) 
March  5,   1902.      General   meeting.      Ten   persons  present.     Xo 

quorum. 

March  19, 1902.     General  meeting.     Twenty-three  persons  present. 

Dr.  John  E.  Wolff.     Snow  crystals  and  their  various  forms. 

April  2,    1902.     General   meeting.     Thirty-nine   peraons   present. 

Mr.  J.  Henry  Blake.     The  track  of  the  "  Hassler,"  and  a  sketch 

of  her  voyage. 
Mr.   Carleton   E.  Preston.     Structural  and  ecological  studies 
upon   desert  vegetation    made   in   the   vicinity   of  Tucson, 
Arizona.     (By  title.) 
April  16,  1902.     General  meeting.     Sixty-eight  persons  present. 
Dr.  Benjamin  Sharp.     Two  months  in  Hawaii. 
Dr.  Winterton  C.  Curtis.     The  life  history,  the  normal  fission 
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and  the  reproductive  organs  of  Planaria  mactdata,     (By 

title.) 
There  was  also  held,  on  April  25,  1902,  in  Huntington  Hall,  a 
meeting  in  memory  of  Professor  Alpheus  Hyatt,  under  the  joint 
auspices  of  this  Society,  the  Teachers'  School  of  Science,  and  Boston 
University.  There  were  nearly  300  persons  present,  and  addresses 
by  Prof.  E.  S.  Morse,  Prof.  A.  S.  Packard,  Prof.  W.  M.  Warren, 
and  Mr,  A.  C.  Boyden. 


Publications. 

During  the  year,  the  following  publications  have  been  issued :  — 

Echinoderms  from  Puget  Sound:  Observations  made  on  the 
echinoderms  collected  by  the  parties  from  Columbia  University  in 
Puget  Sound  in  1896  and  1897.  By  Hubert  Lyman  Clark. 
Proceedings,  vol.  29,  no.  15,  15  pages.  4  plates. 

Bermudan  echinoderms.  A  report  on  observations  and  collections 
made  in  1899.  By  Hubert  Lyman  Clark.  Proceedings,  vol.  29, 
no.  16,  7  pages. 

Proceedings  of  the  annual  meeting.  May  1,  1901.  Proceedings, 
vol.  29,  no.  17,  33  pages. 

The  Polychaeta  of  the  Puget  Sound  region.  By  Herbert  Parlin 
Johnson.     Proceedings,  vol.  29,  no.  18,  56  pages,  19  plates. 

Title  pages  and  contents  of  Proceedings,  vol.  29. 

Systematic  results  of  the  study  of  North  American  land  mammals 
to  the  close  of  the  year  1900.  By  Grerrit  S.  Miller,  Jr.,  and  James 
A.  G.  Rehn.     Proceedings,  vol.  30,  no.  1,  352  pages. 

The  Medford  Dike  area.  By  Alfred  W.  G.  Wilson.  Proceedings, 
vol.  30,  no.  2,  21  pages,  4  plates,  3  cuts. 

Index  to  North  American  Orthoptera.  By  Samuel  H.  Scudder. 
Occasional  papers,  vol.  6,  436  pages.  The  stereotype  plates  of  this 
paper  were  prepared  under  the  direction  of  the  author,  and  by  him 
presented  to  the  Society. 
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Library. 
The  additions  to  the  library  during  the  year  have  been :  — 


8vo. 

4to. 

Folio. 

Total. 

Volumes 

313 

68 

381 

Parts 

2,269 

406 

2 

2,677 

Pamphlets 

438 

23 

14 

475 

Maps 

38 

38 

Total  3,020  497  54  3,571 

The  library  now  contains  27,035  volumes,  1,450  current  or  other- 
wise incompleted  volumes,  and  14,228  pamphlets. 

Eleven  new  exchanges  have  been  added  during  the  year.  These 
are :  Brooklyn  (N.  Y.)  institute  of  arts  and  sciences ;  Konigliche 
botanisches  garten  u.  museum,  Berlin ;  Manchester  (X.  H.)  institute 
of  arts  and  sciences;  Nyt  magazin  for  naturvidenskaberne,  Chris- 
tiania;  Natural  science  association  of  Staten  Island  (N.  Y.) ;  South 
African  museum.  Cape  Town;  State  University  of  Iowa,  Iowa  City, 
Iowa ;  Studi  Sassaresi,  Sassari,  Italy ;  University  of  Missouri, 
Columbia,  Missouri ;  University  of  Montana,  Missoula,  Montana ; 
Washington  (State)  geological  survey,  Seattle. 

Two  exchanges  have  ceased.     The  exchanges  now  number  447. 

Twelve  periodicals  have  been  added  to  the  subscription  list. 

By  vote  of  last  year's  Council,  a  special  appropriation  was  made 
for  binding  books,  so  that  it  has  been  possible  to  greatly  add  to  the 
usefulness  of  the  library  in  this  way.  In  all,  1,562  volumes  and 
pamphlets  have  been  bound  in  1,015  covers,  8  volumes  have  been 
repaired,  and  245  pamphlets  have  been  bound  separately. 

Seven  hundred  and  sixty-four  books  have  been  borrowed  by  107 
persons,  and  four  hundred  and  twenty-five  books  have  been  borrowed 
for  use  in  the  building.  The  library  has  been  consulted  about  265 
times. 

The  following  serials  have  been  indexed:  —  Abhandlungen 
naturforschende  gesellschaft,  Halle,  14  volumes;  Abhandlungen 
naturwissenschaftliche  verein  fUr  Sachsen  und  Thiiringen,  Halle,  2 
volumes;  Annalen  naturhistorisches  hofmuseum,  Wien,  5  volumes; 
M^moires   de   Pinstitut   national   Genevois,   Geneve,  18   volumes; 
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M^moires  de  la  soci^t4  de  physique  et  d'histoire  naturelle  de 
Geneve,  34  volames;  Transactions  of  the  Wisconsin  academy  of 
sciences,  arts  and  letters,  12  volames.  Current  volumes  of  serials 
previously  indexed,  are  indexed  as  received. 

In  the  course  of  the  year,  the  Ubrary  has  been  thoroughly  cleaned 
by  men  experienced  in  that  work. 

A  list  of  the  current  periodicals  for  which  the  Society  subscribes, 
is  appended. 


CURRENT  PERIODICALS  FOR  WHICH  THE  SOCIETY  SUBSCRIBES. 

General. 

American  naturalist. 

Annals  and  magazine  of  natural  history. 

L'  Annee  biologique. 

Archives  de  biologic. 

Biological  bulletin. 

Biologische  untersuchungen. 

Biologisches  centralblatt. 

La  CeUule. 

Library  journal. 

Marine  biological  laboratory,  Woods  Holl,  Mass. ;   Annual  report. 

Minerva. 

Museums  journal. 

Natural  science. 

Nature. 

Revue  scientiiique. 

Science. 

Zeitschrift  fttr  biologic. 

Anatomy,  Physiology,  Morphology. 

American  journal  of  anatomy. 
American  journal  of  physiology. 
American  microscopical  society ;  Journal. 
Anatomische  hefte,  1  and  2. 

^Vrchiv   fttr   anatomic   und   physiologic ;    anatomische   abtheilung ; 
physiologische  abtheilung. 
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Archiv  fUr  mikroskopische  anatomie  und  entwicklungsgeschichte. 

Archives  d'  anatomie  microscopique. 

Archivo  ItaliaDo  di  anatomia  e  di  embriologia. 

Centralblatt  fiir  physiologie. 

Internationale  monatsschrift  fQr  anatomie  und  physiologie. 

Journal  de  V  anatomie  et  de  la  physiologie. 

Journal  of  applied  microscopy  and  laboratory  methods. 

Journal  of  comparative  neurology. 

Morphologisches  jahrbuch. 

Le  N^vraxe. 

Petrus  Camper ;  Nederlandsche  bijdragen  tot  de  anatomie. 

Quarterly  journal  of  microscopical  science. 

Revista  trimestral  micrografica. 

Zeitschrift  f ttr  wissenschaftliche  mikroskopie. 

Zoologische  jahrbttcher;  abtheilung  fttr  anatomie  und  ontogenie. 

Antheopologt. 

Anthropological  institute  of  Great  Britain  and  Ireland ;  Journal. 
Anthropological  society  of  Washington ;  American  anthropologist. 
L' Anthropologic. 
Archiv  fttr  anthropologic. 

Botany. 

Annals  of  botany. 

Beitrage  zur  biologic  der  pflanzen. 

Berichte  der  deutschen  botanischen  gesellschaft. 

Botanical  gazette. 

Botanisches  centralblatt. 

Le  Botaniste. 

Bulletin  de  la  soci^t^  mycologique  de  France. 

Hedwigia. 

Just's  Botanischer  jahresbericht. 

Napoli.     Zoologische   station  ;     Fauna  und   flora   des  golfes  von 

Xeapel. 
Phycological  memoirs. 
Revue  g^nerale  de  botanique. 
Zeitschrift  fttr  pflanzenkrankheiten. 
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Geology,  Geography,  Palaeontology. 

American  geologist. 

Annales  des  sciences  natnrelles ;  zoologie  et  pal^ontologie. 

Annals  of  British  geology. 

Annuaire  geologique  universel. 

Gotha.     Justus   Perthe's  geographische  anstalt;    Petermann's  mit- 

theilungen. 
Jahrbuch  f  ftr  mineralogie. 
Journal  of  geology. 
Mineral  collector. 

Neues  jahrbuch  fttr  mineralogie,  geologie  und  palaeontologie. 
Pal  aeon  tographia  Italica. 
Revue  critique  de  paleozoologie. 

Zoology. 

Annales  des  sciences  naturelles ;  zoologie  et  paleontologie. 

Archiv  ftlr  protistenkunde. 

Archives  de  zoologie  exp^rimentale  et  g^n^rale. 

Auk. 

Bibliotheca  zoologica,  Taschenberg. 

Bird-lore. 

Condor. 

Entomological  news. 

Ibis. 

Journal  fttr  omithologie. 

Manual  of  conchology. 

Monitore  zoologico  Italiano. 

Napoli.  Zoologische  station;  Fauna  und  flora  des  golfes  von 
Neapel.     Zoologische  jahresbericht. 

Nautilus. 

New  York  entomological  society ;  Journal. 

Osprey. 

Wien.  Zoologisches  institut  du  universitat  Wien  und  die  zoolo- 
gische station  in  Trieste ;   Arbeiten. 

Zoologica. 

Zoological  record. 

Zoologische  jahrbdcher;  abtheilung  fttr  anatomie  und  ontogenie; 
abtheilung  fttr  systematik,  geographic,  und  biologic. 

Zoologist. 
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It  was  voted  to  accept  the  reports  of  the  Treasurer  and  of  the 
Auditing  Committee. 

The  report  of  the  Trustees  was  accepted  and  placed  on  file. 

It  was  voted  to  proceed  to  the  election  of  officers  for  the  ensuing 
year.  The  President  appointed  Prof.  James  H.  Emerton  and  Mr. 
J.  Henry  Blake  to  act  as  tellers.  After  the  ballots  had  been  dis- 
tributed and  collected,  it  was  announced  that  twenty-four  ballots 
had  been  cast,  and  that  the  following  candidates  were  duly  elected. 


PRESIDENT, 

CHARLES  SEDGWICK  MINOT. 

VIC  E-PRE9IDENTS, 

CHARLES  P.  BOWDITCH.  HENRY   W.    HAYNES. 

ROLAND  THAXTER. 

SECRETARY, 

GLOVER   M.   ALLEN. 

TREASURER, 

EDWARD  T.   BOUVf:. 

councillors  for  three  years, 

Miss  Cora  H.  Clarke.  George  H.  Parker. 

Robert  T.  Jackson.  A.  Lawrence  Rotch. 

John  S.  Kingsley.  William  F.   Whitney. 

Edward  S.  Morse.  J.  B.  Woodworth. 

councillor  for  one  year, 
William  Lyman  Underwood. 
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OFFICERS  FOR  1902-1903. 

PBESIDENT, 

CHARLES  SEDGWICK   MINOT. 

VICE-PRESIDENTS, 

CHARLES  p.  BOWDITCH.  HENRY  W.   HAYNES. 

ROLAND  THAXTJ:R. 

CURATOR, 

(Not  yet  appointed.) 

SECRETARY, 

GLOVER   M.   ALLEN. 

TREASURER, 

EDWARD  T.   BOUVfe. 

LIBRARIAN, 

GLOVER   M.  ALLEN. 

councillors  for  three  tears, 

Miss  Cora  H.  Clarke.  George  H.  Parker. 

Robert  T.  Jackson.  A.  Lawrence  Rotoh. 

John  S.  Kinosley.  William  F.  Whitney. 

Edward  S.  Morse.  *  J.  B.  Woodworth. 

councillors  for  two  yeabs, 

Miss  Clara  E.  Cuxminos.  Miss  Susannah  Minns. 

James  H.  Emerton.  Thomas  A.  Watson. 

William  A.  Jeffries.  Samuel  Wells. 

George  G.  Kennedy.  John  E.  Wolff. 

councillors  for  one  year, 

S.  L.  Abbot.  Benjamin  Joy  Jeffries. 

William  S.  Bryant.  N.  T.  Kidder. 

William  M.  Davis.  William  H.  Niles. 

Samuel  Henshaw.  William  Lyman  Underwood. 

councillors  ex-officii8j 

George  L.  Goodale.  F.  W.  Putnam. 

Samuel  H.  Scudder. 
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No.  6.— MONOGRAPH  OF  THE  ACRASIEAE. 
BY   EDGAR   W.   OLIVE. 

The  organiBms  which  form  the  subject  of  the  present  paper  were 
first  brought  to  the  attention  of  the  writer  while  studying  in  the 
cryptogamic  laboratory  of  Harvard  University  during  the  winter  of 
1896-'97.  At  the  suggestion  of  Professor  Thaxter  an  attempt  was 
made  to  examine  in  some  detail  the  morphology  and  development 
of  the  members  of  the  group  as  well  as  to  revise  it  from  a  system- 
atic standpoint.  With  this  end  in  view,  a  large  amount  of  material 
was  accumulated  from  various  sources,  which  forms  the  basis  of  the 
following  account. 

Although  the  time  at  the  writer^s  disposal  has  for  the  past  five 
years  been  greatly  curtailed  by  other  duties  in  the  University,  the 


The  following  note  should  accompany  Proceedings  of  the  Boston 
Society  of  Natural  History,  vol.  30,  no.  6:  — 


CONTRIBUTIONS    FROM    THE    CRYPTOGAMIC     LABORATORY     OF 
HARVARD  UNIVERSITY.—  LII. 


diagnoses,  wmcn  are  with  one  or  two  exceptions,  not  only  very 
meagre  but  unaccompanied  by  figures.  Having  been  unsuccessful 
in  obtaining  by  correspondence  further  information  concerning  these 
doubtful  forms,  I  am  unable  to  add  anything  to  the  scanty  informa- 
tion already  available  concerning  them. 

I  wish  to  acknowledge  my  indebtedness  especially  to  Professor 
Thaxter,  for  material  from  various  locahties,  and  for  advice  and 
assistance  in  the  preparation  of  thb  paper.  His  collection  of 
Acrasieae  from  New  Haven  and  from  Florida  has  been  given  me 
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Samuel  H.  Scudder. 
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No.  6.— MONOGRAPH  OF  THE  ACRASIEAE. 
BY  EDGAR   W.   OLIVE. 

The  organisms  which  form  the  subject  of  the  present  paper  were 
first  brought  to  the  attention  of  the  writer  while  studying  in  the 
cryptogamic  laboratory  of  Harvard  University  during  the  winter  of 
1896-'97.  At  the  suggestion  of  Professor  Thaxter  an  attempt  was 
made  to  examine  in  some  detail  the  morphology  and  development 
of  the  members  of  the  group  as  well  as  to  revise  it  from  a  system- 
atic standpoint.  With  this  end  in  view,  a  large  amount  of  material 
was  accumulated  from  various  sources,  which  forms  the  basis  of  the 
following  account. 

Although  the  time  at  the  writer's  disposal  has  for  the  past  five 
years  been  greatly  curtailed  by  other  duties  in  the  University,  the 
inevitable  delay  in  completing  the  work  has  been  of  advantage  in 
that  it  has  enabled  him  to  keep  a  majority  of  the  forms  considered 
under  observation  during  this  period  and  thus  to  determine  the  con- 
stancy of  the  characters  which  distinguish  the  different  species. 
With  a  few  exceptions,  which  will  be  hereafter  noted,  the  material 
has  been  derived  from  laboratory  cultures  of  dung  and  other  sub- 
stances that  form  the  natural  substrata  on  which  the  Acrasieae 
develop,  and  the  different  forms  thus  obtained  have  been  cultivated 
in  a  pure  condition,  in  gross,  on  the  natural  substratum  previously 
sterilized,  as  well  as  in  nutrient  agar  tubes  and  hanging  drop  cul- 
tures. Although  the  number  of  representatives  previously  recorded 
has  thus  been  nearly  doubled,  several  of  the  species  described  by 
European  writers  still  remain  unknown  except  through  the  original 
diagnoses,  which  are  with  one  or  two  exceptions,  not  only  very 
meagre  but  unaccompanied  by  figures.  Having  been  unsuccessful 
in  obtaining  by  correspondence  further  information  concerning  these 
doubtful  forms,  I  am  unable  to  add  anything  to  the  scanty  informa- 
tion already  available  concerning  them. 

I  wish  to  acknowledge  my  indebtedness  especially  to  Professor 
Tbaxter,  for  material  from  various  locahties,  and  for  advice  and 
assistance  in  the  preparation  of  this  paper.  His  collection  of 
Acrasieae  from  New  Haven  and  from  Florida  has  been  given  me 
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for  study,  besides  several  forms  which  have  appeared  in  laboratory 
cultures  in  Cambridge.  To  Professor  Farlow,  also,  I  am  under  great 
obligations,  and  to  Miss  Josephine  Clark  of  the  Library  of  the 
Department  of  Agriculture,  I  am  indebted  for  the  Russian  publica- 
tion of  Cienkowsky  on  Guttnlina. 


Inteoduction. 

The  Acrasieae  comprise  a  small  group  of  organisms,  which  hare 
been  associated  by  van  Tieghem  and  de  Bary  with  the  Myxorayce- 
tes.  Although  these  two  orders  present  but  slight  resemblances  in 
their  fructifying  conditions,  they  agree  in  the  possession  of  an 
amoeboid  state  and  also  in  the  formation  of  naked  protoplasmic 
masses  during  certain  periods  of  their  life  history.  Zopf  in  recent 
years  ('92)  associated  also  the  Labyrinthuleae  with  the  two  above 
mentioned  orders,  since  he  thought  that  in  their  formation  of  the 
so  called  *'  net-plasmodium,"  they  presented  a  vegetative  condition 
which  might  be  regarded  as  intermediate  between  the  aggregation- 
or  pseudo-plasmodium  of  the  Acrasieae  and  the  true  plasmodium  of 
the  Myxomyoetes.  A  brief  summary  of  the  salient  characters  of 
these  three  groups  will  serve  to  recall  the  main  features  of  their 
developmental  history. 

The  spores  of  the  Myxomycetes,  on  germinating,  produce  swarm 
cells  which  swim  about  in  the  water  with  a  peculiar  dancing  motioD, 
each  bearing  at  its  forward  end  a  flagellum  by  which  it  is  propelled. 
After  swarming  thus  for  some  time,  the  flagellum  is  retracted  and 
the  cells  assume  a  myxamoeba  condition,  during  which  they  crawl 
about  by  means  of  amoeboid  movements.  During  either  of  these 
stages,  slow  drying  or  similar  unfavorable  conditions  may  induce 
the  temporary  encystment  of  the  individuals,  which  thus  fonn 
isolated  "microcysts/'  and  which  may  be  revived  into  the  active 
state  on  the  addition  of  water.  Following  the  normal  development, 
however,  the  amoeboid  individuals,  after  greatly  multiplying  by 
successive  division,  ultimately  become  aggregated  and  coalesce  to 
form  a  mass  of  naked  protoplasm.  This  vegetative  mass,  called  the 
Plasmodium,  may  likewise  become  multiplied  by  fragmentation  as 
well  as  through  the  formation,  under  certain  adverse  conditions,  of 
^^  sclerotia,"  compacted  masses  of  small  cysts,  each  capable  of  renew- 
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ing  its  activity  under  favorable  conditions  by  the  formation  of  a 
small  Plasmodium. 

After  a  more  or  less  definite  period^during  which  the  plasmodium 
vegetates  as  a  unit  and  increases  greatly  in  size,  it  ceases  to 
appropriate  further  nourishment,  begins  to  reject  such  foreign 
material  as  it  may  contain,  and  becomes  more  or  less  heaped  up,  or 
''  aggregated."  This  aggregation  marks  the  beginning  of  the  fructi- 
fying period  which  ends  with  the  formation  of  highly  differentiated 
sporangia  or  sporophores,  having  various  habit,  and  bearing  well 
defined  spores,  each  provided  with  one  or  more  walls  which  are,  in 
some  cases  at  least,  composed  of  cellulose. 

The  life  history  of  the  Myxomycetes  is  thus  clearly  separable  into 
two  main  periods  —  one  of  vegetation  and  one  of  fructification  —  in 
each  of  which  two  secondary  periods  may  be  distinguished.  In  the 
first  instance,  a  period  of  active  existence  and  of  multiplication  in 
the  swarm  cell  and  in  the  single  amoeboid  condition,  is  followed  by 
a  state  in  which  the  coalescence  of  individual  amoebae  and  small 
Plasmodia  combines  wHh  continued  active  growth  and  nuclear  divi- 
sion to  increase  enormously  the  number  of  potential  individuals  of 
the  vegetative  mass.  In  the  second  instance,  the  completion  of  the 
vegetative  period  is  followed  by  one  of  aggregation  which  is  a  prepa- 
ration for  the  final  condition  of  fructification. 

In  the  order  Labyrinthuleae,  are  grouped  a  small  number  of  para- 
sitic and  saprophytic  organisms,  embracing  but  five  species  in  two 
genera,  which  are  included  by  some  writers  among  the  Protozoa. 
In  their  developmental  history,  encysted  cells  in  some  cases,  or  spores 
in  others,  on  reassuming  the  vegetative  state,  give  rise  to  from  one 
to  four  spindle  shaped  cells,  each  of  which  possesses  in  its  active 
condition  two  radiating  tufts  of  pseudopodia,  borne  at  nearly 
opposite  poles.  These  cells  may  remain  separate,  each  retaining 
complete  individuality,  or,  as  more  often  happens,  as  they  lie  adja- 
cent, their  pseudopodia  may  adhere  to  or  anastomose  with  those  of 
other  cells,  thus  forming  by  partial  fusion  or  by  contact  the  peculiar 
type  of  association  which  Zopf  has  designated  as  a  '^  net-plasmodium." 
During  this  vegetative  condition,  the  fusiform  individuals,  each 
showing  a  limited  degree  of  contractility,  appear  to  glide  along  the 
filamentous  pseudopodia  or  fibrous  framework  thus  produced,  being 
evidently  thus  directed  and  limited  in  their  wandering.  During  the 
active  state,  the  individuals  increase  in  size  by  the  absorption  of 
nourishment  and  reproduce  by  division. 
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The  wandering  cells  finally  collect  into  sessile  or  stalked  masses, 
or  son,  and  pass  into  an  encysted  state  in  which  the  masses  are 
either  naked  aggregations  or  else  are  enclosed  in  a  secreted  mucous 
substance.  After  resting  thus  for  some  time,  favorable  conditions 
will  again  induce  the  rejuvenation  of  the  cysts  and  the  resumption 
of  the  vegetative  stage. 

The  Labyrinthuleae  are  thus  distinguished  from  the  Myxomyoetes 
by  the  fact  that  the  period  of  vegetation  presents  but  a  single 
phase  which  is  comparable  in  a  way  to  the  plasmodial  condition  of 
the  more  highly  differentiated  group,  for  the  reason  that  the  vegeta- 
tive mass  results  from  the  contact  or  partial  fusion  of  many  individ- 
uals, each  of  which  retains  complete  or  only  partial  individuality.  It 
is  further  apparent  that  the  periods  of  fructification  in  the  two 
groups  are  also  comparable,  although  the  somewhat  indefinite  aggre- 
gation through  a  general  contraction  or  heaping  up  of  the  vegetative 
mass  and  the  subsequent  encystment  in  sessile  or  stalked  masses  of 
the  one,  are  sufficiently  far  removed  from  the  well  defined  phenom- 
ena presented  by  the  other. 

The  third  order  to  be  considered,  the  Acrasieae,  is  represented 
by  a  small  group  of  saprophytic  organisms  comprising  seven  genera 
and  twenty  species.  Their  spores  or  pseudospores,  when  they  ger- 
minate, send  forth  myxamoebae  which  always  remain  in  the  amoe- 
boid state  and  which  at  no  stage  assume  the  peculiar  fiagellate  or 
zoospore  condition  which  characterizes  the  swarm  cells  of  the  Myxo- 
mycetes.  The  vegetative  myxamoebae  thus  produced,  absorb  nutri- 
ment and  become  greatly  increased  in  numbers  by  successive  division. 

After  a  period  of  vegetation  as  separate  and  independent  individ- 
uals, the  amoeboid  cells  pass  into  a  fructif3ring  or  resting  condition. 
Through  some  contagious  impulse,  numerous  myxamoebae  move 
toward  central  points  and  become  collected  into  definite  colonies,  or 
'^  pseudoplasmodia,"  sometimes  called  '^  aggregation  plasmodia." 
The  heaped  up  cells  forming  these  colonies  do  not  fuse,  nor  do  they 
undergo  any  nuclear  changes,  but  each  member  retains  its  individ- 
uality throughout  further  development,  and  becomes  a  spore  or 
pseudospore,  or  else  is  used  in  the  formation  of  a  stalk  which  may 
eventually  raise  the  sorus  above  the  substratum.  The  resultant 
fructifications  present  many  variations  both  in  complexity  and  in 
general  appearance.  In  the  simpler  species,  the  sessile  or  stalked 
sori  recall  to  a  certain  extent  the  corresponding  conditions  which 
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occur  in  Labyrinthula  and  Diplophiys  among  the  Labyrinthuleae, 
while  in  the  higher,  stalked  forms,  there  is  a  comparatively  high 
degree  of  differentiation  among  the  individuals. 

The  characters  of  the  Acrasieae,  while  they  present  certain  resem- 
blances to  those  of  the  two  preceding  groups,  are  thus  sufficient  to 
distinguish  them  very  clearly.  Their  vegetative  period  includes 
neither  the  swarm  cell  nor  the  plasmodium  condition  of  the  Myxo- 
mycetes,  and  no  phenomenon  which  might  be  compared  to  the  vege- 
tative net-plasmodium  of  the  Labyrinthuleae,  occurs  in  their  develop- 
mental history.  On  the  other  hand,  the  aggregations  in  the 
Acrasieae  commonly  called  pseudoplasmodia,  which  precede  fructi- 
fication, are,  at  least  in  the  higher  members  of  the  group,  far  more 
clearly  defined  than  the  corresponding  phenomena  in  the  other 
orders ;  while  the  various  degrees  of  complication  presented  by  the 
final  fructifications  combine  certain  meagre  resemblances  to  tlie  rest- 
ing stages  of  both  the  Labyrinthuleae  and  the  Myxomycetes  with 
other  peculiarities  found  in  neither  of  them. 

It  should  be  noted  that  in  the  preceding  summary,  the  term 
pseudospore  is  used  in  conformity  with  the  suggestion  made  in  a 
previous  paper  (:  01),  since  a  comparison  of  the  resting  individuals 
which  occur  in  the  so  called  fructifications  has  shown  that  the  term 
spore  cannot  properly  be  applied  to  them  in  all  cases.  In  the  cop- 
rophilous  genera  Sappinia,  Guttulinopsis,  and  Diplophrys,  the  indi- 
viduals, even  in  mature  fructifications,  are  merely  shghtly  contracted 
and  encysted,  secreting  no  definite  wall.  On  the  renewal  of  a  state 
of  activity,  such  resting  individuals,  therefore,  gradually  assume  the 
form  of  the  vegetative  cell  without  casting  off  a  spore  wall  of  any 
kind.  In  order  to  distinguish  these  bodies  as  well  from  true  spores 
which  replace  them  in  a  majority  of  the  genera,  as  from  the  transi- 
tory resting  conditions  of  isolated  vegetating  myxamoebae  which 
were  first  called  "  microcysts  "  by  Cienkowsky,  the  term  pseudospore 
is  here  employed. 

It  will  be  noted,  moreover,  that  in  characterizing  the  Acrasieae, 
emphasis  is  laid  on  the  fact,  usually  overlooked  in  accounts  of  these 
organisms,  that  the  vegetative  stage  ends  before  the  pseudoplasmo- 
dium  condition  begins.  The  pseudoplasmodium,  therefore,  is  a 
phenomenon  connected  not  with  vegetation  but  with  fructification, 
and  is  by  no  means  homologous  with  the  plasmodium  of  true  Myxo- 
mycetes, nor  is  it  comparable  in  the  least  to  the  vegetative  net-plas- 
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modiam  of  the  Labyrintbuleae.  Althoagh  the  term  pseadoplasmo- 
dimn  may  thus  tend  to  be  misleading,  since  it  may  be  regarded  as 
implying  a  body  physiologically  as  well  as  morphologically  compar- 
able to  the  Plasmodium,  it  is  nevertheless  retained  for  want  of  a 
better  term. 

Finally,  I  have  followed  Zopf  in  characterizing  as  a  ^^  net-plasmo- 
diam  "  the  peculiar  form  of  association  occurring  in  the  Labyrinthu- 
leae,  although  in  Diplophrys  atercorea^  the  only  member  of  the 
family  with  which  I  am  familiar,  the  individuals  may  not  necessarily 
become  joined  with  other  individuals  through  the  contact  of  their 
pseudopodia,  but  may  in  some  cases  remain  isolated  and  distinct. 

As  mentioned  later  in  this  paper,  moreover,  the  spindle  shaped 
individuals  of  the  Labyrinthuleae,  in  my  opinion,  do  not  present 
close  resemblances  to  the  amoeboid  individuals  of  the  Acrasieae^ 
either  in  their  structure  or  in  their  peculiar  mode  of  locomotion. 
While  it  is  true  that  their  mode  of  development  is  similar  in  certain 
respects,  the  structural  resemblance  between  the  two  groups  is  con 
fined  to  the  superficial  similarity  of  their  fructifications  and  is  proba- 
bly not  sufficient  to  warrant  placing  the  Labyrinthuleae  between  the 
Acrasieae  and  the  Myxomycetes. 


Historical  Summary. 

Our  knowledge  of  the  Acrasieae  is  due  mainly  to  the  discoveries 
of  Brefeld,  Cienkowsky,  and  van  Tieghem.  Few  observers  seem 
to  have  met  with  these  organisms,  hence  the  list  of  publications 
relating  to  the  group  is  a  short  one.  The  earliest  published  obser- 
vation of  any  of  the  Acrasieae,  so  far  as  I  am  aware,  is  that  of 
Coemans  in  1863.  Without  doubt  the  form  which  he  figures  and 
describes  as  a  pycnidial  condition  of  Rhizopus  was  one  of  the  com> 
moner  species  of  Dictyostelium.  Two  other  writers,  Sorokin  and 
Oudemans,  misled  by  superficial  resemblances,  have  made  the  mis- 
take of  placing  Dictyostelium  among  the  Hyphomycetes. 

Brefeld  ('69)  was  the  first  to  interpret  aright  the  true  nature  of 
one  of  these  peculiar  organisms ;  he  misconstrued  at  first,  however, 
certain  details  of  the  life  history  of  his  Dictyostelium,  in  regarding 
the  piled  up  colony  of  myxamoebae  as  a  fused  mass,  which  be 
described  as  forming  a  plasmodium.     Rostafinski  ('75),  therefore,  in 
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his  classic  monograph,  admitted  Dictyostelium  into  the  group  of 
Mycetozoa,  and  it  was  not  until  1880  that  van  Tieghem  discovered 
the  fact  that  the  so  called  plasmodium  of  this  organism  was  readily 
separable  into  its  constituent  individuals  when  placed  in  a  drop  of 
water. 

Cienkowsky  in  1873  described  as  Outtulina  rosea^  a  form  found 
in  Poland  on  decaying  wood,  which,  in  his  opinion,  was  evidently 
similar  in  some  respects  to  Dictyostelium  of  Brefeld.  The  paper 
concerning  this  new  organism  was  read  before  the  society  of 
Russian  naturalists  at  Kazan  in  1873  and  was  unfortunately  printed 
only  in  abstract  in  the  report  of  that  meeting.  The  review  in  Just's 
Jahresbericht  by  Batalin  ('73) ,  to  which  all  later  writers  on  this  group 
have  evidently  referred,  is  an  accurate  translation  of  this  original 
meagre  description,  with  the  exception  of  one  minor  omission. 

Several  species  of  Guttulina  and  of  Dictyostelium  were  next 
described  by  van  Tieghem  in  1880  ;  he  also  gave  the  name  Acrasis 
to  a  new  organism  which  he  had  found  on  decomposing  beer  yeast. 
In  this  same  paper  van  Tieghem  proposed  for  the  group  of  organ- 
isms characterized  by  the  possession  of  myxamoebae  and  aggregation 
Plasmodia,  the  term  Acrasieae ;  and  removing  Dictyostelium  from 
the  Myxomycetes,  in  which  Brefeld  had  placed  it,  he  grouped  it  with 
Acrasis  and  Guttulina.  De  Bary  ("87)  accepted  this  name  and 
characterization  and  incorporated  the  Acrasieae  as  a  coordinate  order 
with  the  Myxomycetes  in  the  group  of  the  Mycetozoa. 

Van  Tieghem  later  (*84)  discovered  on  decaying  beans  another 
peculiar  and  complicated  form,  which  he  called  Coenonia.  Unfor- 
tunately, we  can  obtain  only  an  inadequate  conception  of  the  appear- 
ance of  this  remarkable  organism,  since  no  figures  accompany  any 
of  van  Tieghem's  descriptions  of  the  Acrasieae. 

About  this  same  time,  Fayod  (*83)  studied  a  form  to  which  de 
Bary  had  called  his  attention,  and  described  it  as  Guttulina  protea. 
Zopf  ('85)  later  changed  this  name  to  Copromyxa  protea  for  the 
reason  that  it  seemed  to  differ  from  Guttulina  in  the  fact  that  the 
masses  of  spores  in  Fayod's  species  were  not  stalked,  whereas  in 
Outtulina  rosea^  according  to  Cienkowsky's  description,  there  is  a 
differentiation  into  head  and  foot  portions.  In  the  same  paper, 
Zopf  further  suggested  the  name  Sorophoreae  as  a  convenient  term 
to  apply  to  this  group  of  organisms,  thus  disregarding  van  Tieghem's 
earlier  term  Acrasieae.     In  a  still  later  classification  ('92),  however. 
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he  proposes  to  include  the  Acrasieae  and  the  Labyrintholeae  as 
coordinate  orders  under  the  name  Sorophoreae. 

Brefeld  ('84)  was  the  next  to  discover  another  new  form,  which 
was  evidently  closely  allied  to  Dictyostelium,  and  to  which  he  gave 
the  name  Polysphondylium,  and  in  this  paper  he  described  in  great 
detail  the  developmental  history  of  both  related  organisms. 

An  amoeboid  form,  Sappinia,  which  is  evidently  similar  to  certain 
stalked  amoebae  mentioned  by  Cienkowsky  in  his  paper  on  GuUu- 
lina  roaea^  has  been  recently  described  by  Dangeard  ('96)  and  is 
included  by  him  in  the  Acrasieae.  In  view,  however,  of  the  fact 
that  the  amoebae  become  encysted  singly,  and  that,  as  will  be  noted 
hereafter,  their  aggregation  when  it  occurs  is  probably  accidental, 
they  should  perhaps  be  excluded  from  the  present  group,  or  are  at 
least  only  to  be  admitted  as  doubtful  members  of  it,  although  they 
may  serve  to  suggest  its  possible  beginnings. 

Finally,  the  writer,  in  a  preliminary  enumeration  of  the  Soro- 
phoreae (:01),  has  followed  Zopf  in  associating  the  Acrasieae  and 
the  Labyrintbuleae,  and  in  that  article  has  described  several  new 
species  of  the  Acrasieae. 

In  the  following  account  of  the  Acrasieae,  the  development  of  the 
organisms  composing  the  group  has  first  been  traced  in  some  detail 
through  both  the  vegetative  and  the  fructifying  stages ;  this  is  fol- 
lowed by  the  systematic  arrangement  of  the  species.  Four  genera 
only  have  been  studied  by  the  writer,  namely,  Sappinia,  Guttulin- 
opsis,  Dictyostelium,  and  Polysphondylium,  while  the  original 
descriptions  of  the  other  three  genera  have  been  depended  upon  to 
supply  data  in  the  following  comparative  account. 


The  Vegetative  Stage. 

The  life  cycle  of  the  Acrasieae  is  clearly  separable  into  two  well 
marked  periods, —  one  of  vegetation  and  one  of  fructification ;  the 
fructifying  period  may  be  still  further  divided  into  two  secondary 
periods  —  a  preliminary  stage  of  colony  formation,  and  another 
which  embraces  the  formation  and  maturation  of  the  resting  bodies. 
During  the  vegetative  stage,  the  myxamoebae  live  as  separate  and 
independent  individuals,  while   during  the  subsequent   fructifying 
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condition,  they  become  heaped  together  into  colonies,  thus  forming 
characteristic  aggregations  to  which  the  name  ^'  pseudoplasmodium" 
has  been  applied. 

The  period  of  vegetation  includes  that  stage  of  the  developmental 
history  during  which  the  myxamoebae  absorb  nutriment,  increase  in 
size,  and  become  greatly  multiplied  by  successive  division.  The 
morphology  and  the  development  of  the  individuals  during  this  con- 
dition have  been  studied  in  special  detail  in  Dictyostelium  and  in 
Polysphondylium,  which  possess  features  in  their  vegetative  condi- 
tions that  appear  to  be  identical.  To  Brefeld  in  particular,  is  due 
the  credit  for  our  present  knowledge  of  the  details  of  the  structure 
and  development  of  these  two  members  of  the  group,  as  van  Tieghem 
and  others  confined  their  studies  rather  to  superficial  characters. 
I  have  supplemented  Brefeld's  observations  with  others  dealing 
principally  with  the  minute  structure  of  the  myxamoebae  and  have 
been  able  also  to  correct  certain  conclusions  held  by  several  investi- 
gators who  have  studied  the  group. 

I  have  given  special  attention  also  to  the  vegetative  individuals  of 
Dictyostelium  and  Polysphondylium,  and  have  tried  to  follow  out 
and  explain  the  nuclear  changes  which  have  been  observed  through- 
out the  life  history  of  the  organbms ;  the  whole  matter,  however, 
remains  as  yet  in  doubt.  The  living  organisms  have  been  studied 
throughout  the  entire  cycle  of  development  in  hangingilrop  cultures, 
and  these  observations  have  been  supplemented  by  studies  of  individ- 
uals killed  and  stained  at  every  stage  of  development. 

Nutrient  media  of  various  kinds,  among  which  a  weak  horse  dung 
decoction  and  a  peptone  culture  medium  were  found  to  be  the  most 
satisfactory,  were  added  to  1.5%  to  2.5%  of  agar,  then  filtered  and 
sterilized.  Of  the  various  cells  employed  for  drop  cultures,  one 
which  furnished  perhaps  the  most  favorable  conditions  for  prolonged 
study  consisted  of  a*  small,  shallow  stender  dish  of  one  inch  or  more 
in  diameter,  containing  a  small  amount  of  water  and  covered  with 
a  thin  cover  glass,  cemented  to  the  rim.  Sufficient  light  for  the 
examination  of  the  myxamoebae  with  high  powers  was  obtained  by 
concentrating,  by  means  of  a  bull's-eye  lens,  the  rays  from  a  Wels- 
bach  gas  lamp  upon  the  miiTor  of  the  microscope.  In  this  way  only 
could  enough  light  be  obtained  during  the  employment  of  immer- 
sion lenses  and  oculars  giving  magnifications  of  2,000  and  more 
diameters,  which  was  necessary  to  secure  any  appreciable  differenti- 
ation of  the  cytoplasmic  contents. 
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For  the  most  part,  fames  from  osmic  acid  solution  placed  in  the 
bottom  of  a  culture  cell,  sometimes  followed  for  a  few  minutes  by 
Flemming*s  weaker  solution  placed  directly  on  the  object,  were  used 
as  killing  reagents ;  acetic  methyl  green  also  proved  useful  as  a  kill- 
ing and  staining  agent.  The  mucus  which  causes  the  myzamoeba 
to  adhere  to  the  substratum  usually  serves  to  fix  the  individual,  when 
extended,  firmly  to  the  agar  or  cover  glass  surface;  but  when 
rounded  as  while  undergoing  the  division  subsequently  described  as 
resembUng  indirect  division,  the  bodies  are  readily  washed  away 
and  lost.  Consequently,  such  reagents  as  Flemming^s  triple  stain, 
or  other  stains  by  which  the  achromatic  portion  of  the  nucleus  might 
be  differentiated,  could  rarely  be  used  with  much  success.  Tempo- 
rary stains  and  mounts,  therefore,  were  for  the  most  part  utilized  in 
studying  the  internal  structures  of  the  developing  myxamoebae. 

In  following  out  the  nuclear  phenomena  of  these  organisms,  two 
types  of  nuclear  and  cell  division  seemed  to  be  distinguishable,  one 
of  which  occurs  shortly  after  germination,  while  the  second  occurs 
during  the  subsequent  active  vegetative  condition.  The  first,  or 
primary  division,  as  I  have  called  it,  which,  so  far  as  I  have  observed, 
takes  place  very  slowly  and  mostly  at  night,  is  preceded  by  certain 
prolonged  internal  changes  that  closely  resemble  indirect  division, 
while  the  secondary  division  invariably  occupies  but  a  few  minutes 
and  the  nuclear  phenomena  rather  resemble  direct  division.  Fur- 
thermore, while  the  secondary  division  is  the  one  usually  observed 
and  may  evidentiy  be  repeated  a  number  of  times  for  the  same 
individual,  I  have  been  unable  to  decide  definitely  whether  the 
first  division,  which  has  only  been  observed  immediately  after  ger- 
mination,  is  a  necessary  phenomenon  in  the  life  history  of  the  indi- 
vidual, or  whether  it  is  only  an  occasional  phenomenon. 

For  purposes  of  comparison,  I  have  examined  the  resting  nuclei 
in  the  Myxomycetes  in  some  detail  throughout  the  vegetative  stage, 
both  in  the  isolated  individuals  and  in  plasmodia,  and  have  faUed 
to  find  any  close  resemblance  to  the  corresponding  conditions  in  the 
Acrasieae.  Although  extremely  small,  the  nuclei,  in  tiieir  structure 
as  well  as  in  their  indirect  division,  appear  to  correspond,  in  essential 
features  with  the  complicated  conditions  observed  in  higher  organ- 
isms. Lister  ('93)  also  asserts  that  the  nuclei  of  the  vegetative 
conditions  of  the  Myxomycetes  are  of  the  usual  type  and  that  they 
undergo  karyokinetic  division,  preceding  the  division  of  the  individ- 
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Hals.  Strasburger  ('84) ,  Harper  (:00)  and  others  further  find  that 
the  nuclei  and  nuclear  division  in  the  fructifications  of  the  same 
group  are  of  the  ordinary  type. 

The  nuclear  phenomena  in  the  related  Amoebae  are  so  yarious 
and  the  conditions  are  so  little  known,  that  it  is  difficult  to  compare 
these  organisms  structurally  with  the  myxamoebae  of  the  Acrasieae. 
For  example,  Amoeba  protea  has  but  one  nucleus,  while  Amoeba 
hinucUata  possesses  two.  The  details  of  nuclear  structure  and  divi- 
sion have  been  recently  described  by  Dangeard  (:00)  and  Schaudinn 
('95),  and  the  latter  is  of  the  opinion  that  in  certain  species,  at  any 
rate,  the  chromatin  is  in  the  form  of  minute  granules  which  are 
arranged  about  the  periphery  of  the  nucleus  while  the  central  portion 
is  occupied  by  an  "intra-nuclear  division  center."  So  far  as  I  have 
been  able  to  discover,  the  nuclear  conditions  present  in  the  myx- 
amoebae of  the  Acrasieae  do  not  closely  resemble  either  those  seen 
in  the  Amoebae  or  those  present  in  the  amoeboid  condition  of  the 
Myxomycetes. 

Primary  division  of  the  myxamoebae. —  The  first  type  of  division 
in  the  young  individuals,  which  may  for  convenience  be  assumed 
to  correspond  to  an  indirect  division  and  which  I  have  repeatedly 
observed,  was  apparently  not  distinguished  by  Brefeld,  who  was  of 
the  opinion  that  division  of  the  nucleus  probably  occurred  in  the 
short  time  during  which  the  myxamoebae  are  rounded,  preceding 
the  ordinary  vegetative  multiplication.  This  short  time  is  evidently 
inadequate  for  any  such  complicated  changes  as  those  which  usually 
accompany  karyokinetic  division,  while  the  phenomena  which  will 
now  be  described  occupy  a  number  of  hours. 

The  young  individuals,  having  made  their  exit  from  the  spore 
wall,  in  germination,  retain  for  a  long  time  the  oval  spore  shape, 
and  during  the  slow  swelling  which  occurs,  develop  one  or  more 
contractile  vacuoles.  Granules  then  appear  in  the  cytoplasm ;  some- 
times but  one  rounded  refractive  body  enclosed  in  a  small  vacuole, 
but  more  frequently  several  small  granules,  occurring  usually  near 
the  two  ends  (pi.  6,  fig.  49-54).  From  the  subsequent  behavior  of 
these  refractive  bodies,  I  have  been  inclined  to  regard  them  as  the 
chromatin  material  of  the  cell.  They  become  more  and  more  con- 
spicuous and  finally  appear  to  be  arranged  along  an  irregular  thread 
which  suggests  a  spirem  (pi.  6,  figs.  55,  56).  The  granules  are  next 
aggregated  so  as  to  form  a  group  possibly  comparable  to  a  nuclear 
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The  individaals  of  Guttnlina,  for  example,  have  normally  the  form 
of  an  Amoeba  Umax  (pi.  5,  fig.  35)  without  pseudopodia ;  Fayod 
asserts,  however,  that  those  of  OtUttdina  protea  throw  oat  pseudo- 
podia under  certain  unfavorable  conditions,  such  as  ocx3ur  when 
numerous  bacteria  are  present,  or  when  the  nourishment  is  concen- 
trated. The  myxamoebae  of  Sappinia  and  Guttulinopsis,  on  the 
other  hand,  normally  possess  lobose  or  rounded  projections  (pi.  5, 
figs.  4,  6, 15, 17).  When  growing  Dictyostelium  on  hanging  drop 
cultures,  it  was  noticed  that  an  insufficient  amount  of  water  causes 
the  individuals  to  assume  also  an  abnormal  shape ;  they  become  nod- 
ulose and  the  protoplasm  appears  dense,  while  the  movement  under 
these  conditions  is  extremely  slow  (pi.  6,  figs.  63,  64) . 

With  the  one  exception  of  Outtidina  rosea,  in  which,  according 
to  Cienkowsky,  the  protoplasm  is  reddish,  no  distinct  color  can  be 
seen  in  the  cytoplasm  of  the  myxamoebae  of  any  of  the  species  in 
the  vegetative  stage.  Granules  of  varying  size  and  distinctness  may 
usually  be  observed  shifting  about  in  the  internal  streaming,  some  of 
which  are  probably  the  chromatic  bodies  of  the  nuclei,  while  others 
may  be  bodies  which  have  been  ingested  or  which  represent  certain 
products  of  metabolism.  As  Brefeld  asserts,  the  nuclei  in  the 
myxamoebae  seem  to  vary  in  distinctness  during  the  vegetative  con- 
dition ;  this  change  is  probably  due  to  the  varying  size  and  degree 
of  refractiveness  of  the  component  granules. 

7%€  secoTidary  division  of  the  myxamoebae, —  After  a  more  or 
less  prolonged  vegetative  existence  on  a  nutrient  substratum,  during 
which  the  myxamoebae  increase  in  size,  they  finally  divide,  becoming 
thus  rapidly  multiplied.  Just  how  many  times  division  of  a  single 
individual  and  of  its  derivatives  may  occur,  can  hardly  be  determined 
without  continuous  observation  through  several  days ;  the  number 
undoubtedly  varies,  however,  with  the  amount  of  available  moisture 
and  food.  In  preparing  for  division,  the  myxamoeba  becomes  more 
or  less  elongated,  the  contour  becomes  more  regular  through  the 
withdrawal  of  the  pseudopodia,  and  a  constriction  appears  which 
finally  divides  the  individual  into  two  more  or  less  equal  parts,  each 
part  receiving  one  or  more  of  the  deeply-staining  nuclear  bodies 
(pi.  5,  fig.  18;  pi.  6,  fig.  66-73).  The  whole  process  takes  place  in 
a  comparatively  short  time,  a  minute  or  even  less  usually  sufficing 
for  its  completion.  Instances  may  sometimes  be  observed  in  which 
the  connecting  isthmus  between  the  two  halves  becomes  almost 
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plate  (pi.  6,  fig.  57)  although  I  have  not  as  yet  been  able  to  differ- 
entiate an  achromatic  spindle  associated  with  it;  following  this 
stage  there  occurs  a  division  and  subsequent  separation  of  the  rod 
shaped  bodies  which  may  be  prorisionally  designated  as  chromo- 
somes. A  constriction  which  appears,  finally  divides  the  individual 
into  two  approximately  equal  parts,  each  part  retaining  usually  three 
or  four  of  the  chromosomes  (pi.  6,  fig.  58-60).  A  vacuole  surrounds 
these  chromatin  bodies  at  this  time,  so  that  in  the  rounded,  living 
individuals,  the  refractive  granules  may  be  readily  seen  with  highest 
powers,  floating  in  the  vacuolar  fluid  and  showing  Brownian  motion. 
Such  rounded,  quiescent  individuals  are  usually  especially  abundant 
in  the  early  morning  hours,  from  about  twelve  to  twenty-four  hours 
after  the  sowing  of  the  spores. 

As  sufficient  data  have  not  been  obtained  to  warrant  definite  con- 
clusions concerning  the  complete  changes,  the  details  of  the  anaphase 
can  only  be  conjectured.  The  occasional  occurrence  of  single^  elon- 
gated, twisted  or  U-shaped  rods,  leads  to  the  conclusion  that  the 
several  chromosomes  become  united  again  into  a  spirem  (pi.  6,  fig. 
60,  a) .  The  cytoplasm  then  probably  encroaches  on  the  nudear 
vacuole  so  that  the  cavity  finally  disappears  entirely,  and,  during 
the  subsequent  active  amoeboid  condition,  the  one  or  more  chroma- 
tin bodies  either  become  scattered  and  dispersed  through  the  proto- 
plasm, or  remain  bound  together  (pi.  6,  ^g,  74-80). 

The  active  vegetating  myxamoebas. —  The  second  type  of  divi- 
sion mentioned  above  does  not  take  place  until  after  the  myxamoebae 
have  led  a  more  or  less  prolonged  active  vegetative  existence  as  inde- 
pendent individuals.  For  some  hours  following  germination  and  the 
structural  changes  just  described,  the  individuals  remain  quiescent, 
except  for  the  slow  movements  of  one  or  more  contractile  vacuoles. 
After  a  time,  however,  sluggish  amoeboid  movements  become  mani- 
fest, and  the  myxamoebae  gradually  assume  the  active  vegetative 
condition. 

When  actively  crawling  about,  the  myxamoebae  of  the  various 
members  of  the  Dictyosteliaceae^  frequently  throw  out  delicate, 
usually  pointed,  pseudopodia,  which  extend  sometimes  to  a  length 
almost  equalling  that  of  the  body  of  the  individual  (pi.  6,  fig.  48). 
The  very  irregular  shapes  and  delicate  pseudopodia  possessed  by 
the  myxamoebae  of  this  higher  group  furnish  a  striking  contrast  to 
the  more  rounded  or  lobose  amoeboid  stages  of  the  simpler  species. 
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The  individoals  of  Gattulina,  for  example,  have  normally  the  form 
of  an  Amoeba  Umax  (pL  5,  fig.  35)  without  pseadopodia ;  Fayod 
asserts,  however,  that  those  of  Ghittvlina  protea  throw  out  pseudo- 
podia  under  certain  unfavorable  conditions,  such  as  occur  when 
numerous  bacteria  are  present,  or  when  the  nourishment  is  concen- 
trated. The  myxamoebae  of  Sappinia  and  Guttulinopsis,  on  the 
other  hand,  normally  possess  lobose  or  rounded  projections  (pi.  5, 
figs.  4,  6,  15, 17).  When  growing  Dictyostelium  on  hanging  drop 
cultures,  it  was  noticed  that  an  insufficient  amount  of  water  causes 
the  individuals  to  assume  also  an  abnormal  shape ;  they  become  nod- 
ulose and  the  protoplasm  appears  dense,  while  the  movement  under 
these  conditions  is  extremely  slow  (pi.  6,  figs.  68,  64). 

With  the  one  exception  of  OuUulina  rosea,  in  which,  according 
to  Cienkowsky,  the  protoplasm  is  reddish,  no  distinct  color  can  be 
seen  in  the  cytoplasm  of  the  myxamoebae  of  any  of  the  species  in 
the  vegetative  stage.  Granules  of  varying  size  and  distinctness  may 
usually  be  observed  shifting  about  in  the  internal  streaming,  some  of 
which  are  probably  the  chromatic  bodies  of  the  nuclei,  while  others 
may  be  bodies  which  have  been  ingested  or  which  represent  certain 
products  of  metabolism.  As  Brefeld  asserts,  the  nuclei  in  the 
myxamoebae  seem  to  vary  in  distinctness  during  the  vegetative  con- 
dition ;  this  change  is  probably  due  to  the  varying  size  and  degree 
of  refractiveness  of  the  component  granules. 

The  secondary  division  of  the  myxamoebae, —  After  a  more  or 
less  prolonged  vegetative  existence  on  a  nutrient  substratum,  during 
which  the  myxamoebae  increase  in  size,  they  finally  divide,  becoming 
thus  rapidly  multiplied.  Just  how  many  times  division  of  a  single 
individual  and  of  its  derivatives  may  occur,  can  hardly  be  determined 
without  continuous  observation  through  several  days ;  the  number 
undoubtedly  varies,  however,  with  the  amount  of  available  moisture 
and  food.  In  preparing  for  division,  the  myxamoeba  becomes  more 
or  less  elongated,  the  contour  becomes  more  regular  through  the 
withdrawal  of  the  pseudopodia,  and  a  constriction  appears  which 
finally  divides  the  individual  into  two  more  or  less  equal  parts,  each 
part  receiving  one  or  more  of  the  deeply-staining  nuclear  bodies 
(pi.  5,  fig.  18;  pi.  6,  fig.  66-78).  The  whole  process  takes  place  in 
a  comparatively  short  time,  a  minute  or  even  less  usually  sufficing 
for  its  completion.  Instances  may  sometimes  be  observed  in  which 
the  connecting  isthmus  between  the  two  halves  becomes  almost 
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severed,  when  for  some  unexplained  reason  the  two  portions  become 
again  united  into  one  mass. 

This  type  of  vegetative  division,  the  osaal  one  observed,  unlike 
the  conditions  described  by  Lister  in  the  myxamoebae  and  swarm 
cells  of  the  Myxomycetes,  is  not  accompanied  in  the  present  group, 
so  far  as  I  have  been  able  to  determine,  by  an  indirect  division  of 
the  nuclear  bodies.  Although  certain  of  the  figures  of  these  bodies 
may  resemble  somewhat  a  nuclear  spindle,  the  appearance  is  due 
rather  to  the  presence  of  several  granules  at  the  periphery  of  a 
single  vacuole.  The  granules,  moreover,  are  evidently  connected 
by  some  invisible  achromatic  substance,  since  they  move  together, 
always  maintaining  the  same  relative  position  during  the  internal 
protoplasmic  movements,  and  several  times  I  have  seen  instances 
which  led  me  to  believe  that  they  were  undergoing  fragmentation 
(pi.  6,  fig.  76). 

It  will  be  seen  by  a  comparison  with  the  figures  of  the  myxam- 
oebae of  Guttulinopsis  (pi.  5,  figs.  17,  18),  that  the  nuclear  condi- 
tions present  in  the  single  individuals  and  also  in  those  which  are 
undergoing  division,  appear  to  be  somewhat  similar  to  those 
described  above  for  Dictyostelium  and  PolysphondyUum. 

It  is  thus  evident  that  the  cytological  aspects  of  the  subject  are 
left  in  great  uncertainty  as  well  on  account  of  the  minute  size  of 
the  organisms  and  apparently  primitive  nuclear  conditions  which 
they  present,  as  from  the  fact  that  their  character  and  mode  of  life 
render  a  satisfactory  application  of  modern  methods  of  technique 
a  matter  of  the  greatest  difficulty.  It  may  be  mentioned,  however, 
that  on  the  zoological  side  at  least,  the  karyology  of  amoeboid 
organisms  seems  to  rest  on  equally  uncertain  foundations. 

Appropriation  of  food  by  myxamoebae, —  It  is  well  known  tbat 
the  true  Amoebae  ingest  certain  foreign  particles,  such  as  minute 
animals  or  plants,  and  that  these  are  enclosed  in  food  vacuoles, 
there  slowly  digested,  and  finally  assimilated.  Lister  (*90a,  '90b)  has 
observed  also  that  the  swarm  spores  of  Chondrioderma  and  of  other 
Myxomycetes  may  ingest  bacteria  and  various  other  solid  bodies 
and  appropriate  the  digested  portion.  The  same  observer  CSB)  as 
well  as  other  investigators  (Krukenberg,  '78;  Celakovsky,  '92; 
Miller,  '98)  have  further  studied  the  ingestion  of  solid  food  particles 
by  the  plasmodium  of  various  Myxomycetes,  and  find  that,  occa- 
sionally, ingested  substances  may  be  digested  and  assimilated.    De 
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£arj's  conclusion  is  justifiable,  however,  from  their  researches, 
that,  in  the  vegetative  stage  of  the  Myxomycetes,  food  for  the 
most  part  is  appropriated  in  solution,  and  only  occasionally  are 
solid  bodies  utilized. 

In  the  case  of  the  Acrasieae,  the  investigators  who  have  studied 
these  organisms  have  come  to  various  conclusions  concerning  their 
method  of  taking  food.  Brefeld  in  his  earlier  paper  ('69),  says 
that  the  myxamoebae  of  Dictyostelium  are  able  to  take  solid  bodies 
into  their  interior,  but  he  was  unable  to  settle  the  question  as  to 
whether  the  ingested  particles  were  in  any  way  utilized.  Later 
('84),  he  asserts  that  solid  bodies  never  penetrate  into  the  interior 
of  the  myxamoebae  of  Polysphondylium  or  Dictyostelium,  and  that 
the  latter  grow  exclusively  through  the  absorption  of  dissolved 
nourishment.  On  the  other  hand,  van  Tieghem  ('80),  thought  that 
there  was  probably  a  digestion  of  the  bacteria  which  were  engulfed 
by  the  myxamoebae  of  Acrasis.  Fayod  ('83),  found  that  in  the 
amoeboid  condition  of  Ghuttvlxna  protea^  carmine  particles,  bacteria, 
etc.,  were  ingested  and  assimilable  portions  retained,  while  the 
undigested  portion  was  thrown  out  at  the  posterior  end  of  the  myx- 
amoeba,  remaining  fastened  to  it  for  some  time. 

I  have  made  repeated  observations  on  the  vegetative  stages  of 
various  species  of  Acrasieae  in  order  to  discover  the  source  of  their 
food,  and  have  found  that  pure  cultures  may  be  grown  to  maturity 
in  a  hanging  drop  of  nutrient  decoction  without  the  ingestion  of 
any  solid  particles.  It  is  true,  however,  that  such  cultures,  when 
absolutely  pure,  do  not  develop  luxuriantly,  for  the  fructifications 
are  fewer  in  number  and  smaller  than  usual.  Cultures  free  from 
bacteria,  furthermore,  are  exceedingly  difficult  to  obtain,  since 
individuals  or  spores  of  these  organisms  are  carried  up  by  the 
ascending  colony  of  myxamoebae,  and  a  careful  transfer  to  a  ster- 
ilized culture  medium  rarely  fails  to  show  within  a  short  time  the 
presence  of  various  species  of  bacteria.  If  a  complete  fructifica- 
tion of  Dictyostelium  or  of  Polysphondylium  is  transferred,  colonies 
of  bacteria  frequently  develop  at  points  along  the  stalk,  and  also 
among  the  spores  of  the  head,  thus  indicating  the  presence  of  these 
organisms  in  the  mucus  which  surrounds  the  stalk  as  well  as  in  that 
of  the  sorus. 

In  their  natural  saprophytic  environment,  the  myxamoebae  cer- 
tainly encounter  numberless  bacteria  during  their  wanderings.     In 
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endeavoring  to  determine  the  relationships  to  the   latter,   I    have 
introduced  various  species  of  bacteria  into  the  hanging  drop  culture 
and  have  noted  the  behavior  of  the  mjxamoebae  towards  them. 
The  bacteria  are  often  caught  by  pseudopodia,  and  held  while  their 
free  ends  swing  back  and  forth ;  or,  one  end  of  the  rod  may  adhere 
for  a  time  to  the  mucus  or  ectoplasmic  film  of  the  myxamoeba  and 
then  again   become  free   (pi.  6,  fig.  87).      What  appeared  to  be 
ingestion  has,  however,  been  observed  in  comparatively  few  cases. 
In  a  few  instances,   where  the   conditions  for  observation   were 
especially  favorable,   the   rods  were   seen   to  be   engulfed  by  an 
infolding  of  the  hyaloplasmic  border.     I   have,  however,  several 
times  observed  vacuoles  in  which  one  or  more  undoubted  bacteria 
were  present,  and  in  others,  granular  substances  which  might  possi- 
bly be   regarded   as   bacteria  in   course   of  digestion   have   been 
repeatedly  observed.     But  I  have  never,  in  fact,  even  after  long 
observation,  seen  any  changes  whatever  in  ingested  particles,  and  I 
have  consequently  been  inclined  to  regard   the  minute  granular 
material  enclosed  in  vacuoles,  not  as  ingested  bodies,   but  rather 
either  as  the  scattered  chromatin  or  as  waste  products  in  the  cell. 
As  the  difiiculties  of  keeping  any  one  myxamoeba  under  observation 
for  several  hours  are  very  great,  the  changes  which  may  take  place 
in  a  certain  ingested  particle  have  never  been  traced  as  far  as  its 
assimilation  into  the  protoplasmic  substance,  if,  indeed,  such  changes 
occur  at  all.     Conclusive  evidence  that  certain  of  the  internal  gran- 
ules are  bacteria  is  furnished,  however,  by  staining  with  such  differ- 
entiating stains  as  Flemming's  triple  stain  or  acetic  gentian  violet. 
The  bacterium,  surrounded  by  a  clear  vacuole,  will  thus  be  clearly 
differentiated   from   the   other  included  granules,  which   it    may 
resemble  somewhat  in  shape  (pi.  6,  fig.  88).     Furthermore,  in  the 
living  myxamoebae,  rods   precisely   like   those   of  the   colony  of 
bacteria  which  tnay  be  near,  or  even  the  comparatively  large  spores 
of  Dictyostelium  or  other  species,  may  be  occasionally  observed, 
carried  about  in  the  protoplasm  of  the  crawling  organism  (pi.  6,  ^g, 
86) .     If  bacteria  are  sown  near  a  transfer  of  the  spores  of  any  of 
the  Acrasieae,  the  myxamoebae  which  have  just  become  active  after 
germination  soon  crawl  within  the  limits  of  the  developing  colony 
and  remain  for  some  time  almost  quiescent,  showing  more  sluggish 
movements,  while  they  assume  a  more   rounded  shape   than   the 
usual  irregular  one.     The  significant  fact  that  within  the  limits  of 
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every  available  colony  of  these  micro-organisms,  numerous  qui- 
escent myxamoebae  will  be  accumulated,  while  there  will  be  no 
other  myxamoebae  visible  within  a  considerable  radius,  leads  one 
to  believe  that  either  the  bacteria  themselves  or,  more  probably, 
the  dissolved  products  of  their  activity  are  utilized  (pi.  6,  ^g.  86) . 
After  vegetating  thus  for  some  time,  the  individuals  either  crawl 
out  of  the  colony  of  bacteria  and  become  aggregated,  or  more  often, 
form  fructifications  within  the  limits  of  the  colony  itself.  When 
motile  bacteria  are  espedally  abundant,  myxamoebae  are  occasion- 
ally loosened  from  their  hold  on  the  substratum  by  the  activity  of 
the  micro-organisms,  assume  a  rounded  form  aad  become  seemingly 
dead.  In  other  instances,  the  protoplasm  of  the  myxamoebae 
seems  to  be  attacked  by  bacteria  and  destroyed  ;  Dangeard  (*96) , 
for  example,  has  described  certain  endogenous  germs  which  attack 
the  amoebae  of  Sappinia,  and  I  have  myself  seen  appearances  in 
the  amoebae  of  this  form  which  resemble  conditions  similar  to  those 
which  he  figures,  although  I  have  never  seen  any  destructive  action 
take  place  in  the.  organism. 

Even  though  these  phenomena  suggest  that  bacteria,  or  more 
probably,  the  products  of  bacterial  activity  are  utilized  as  food  by 
all  the  species  of  the  Acrasieae,  long  and  careful  study  leads  one  to 
the  same  conclusion  which  de  Bary  held  concerning  the  Myxo- 
mycetes,  namely,  that  during  the  vegetative  stage,  nourishment  is 
mainly  absorbed  in  liquid  form,  and  that  the  ingestion  and  digestion 
of  solid  food  particles  is  exceptional. 

Microcyst  formation. —  Unfavorable  conditions  may  cause  the 
myxamoeba  to  assume  a  transitory,  isolated,  encysted  state  in  which 
the  protoplasm  may  slowly  dry  up  and  form  a  more  or  less  evident 
ectoplasmic  membrane  about  itself.  To  such  a  temporary  resting 
body,  Cienkowsky  has  applied  the  term  microcyst.  Slow  drying  of 
the  hanging  drop  culture  causes  the  individuals  to  form  such  rounded 
bodies  of  protoplasm,  which  may  be  induced  to  reassume  the  amoe- 
boid condition  by  the  addition  of  more  moisture.  Fayod  describes 
C83)  a  peculiar  method  of  microcyst  formation  in  Guttulina  protea^ 
which  takes  place  in  a  concentrated  nutrient  liquid,  or  when  many 
bacteria  are  present  or  the  culture  is  otherwise  impure.  The  myx- 
amoeba becomes  rounded  and  shows  a  peripheral  vacuole,  which,  after 
one  or  two  hours,  becomes  elongated  and  continues  to  grow  around 
within  the  peripheral  protoplasmic  membrane  until  the  inner  mass  is 
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separated  from  the  outer  covering  by  the  vacuolar  fluid  (pL  5,  flg. 
36-39).  A  second*  inner  membrane  may  be  added  in  the  same  way. 
In  an  impure  decoction,  the  outer  wall  of  the  microcyst  becomes 
thickened  and  incrusted  with  foreign  particles,  while  in  one  that  is 
pure,  it  remains  unthickened  and  colorless. 

Van  Tieghem  has  further  observed  a  peculiar  method  of  encyst- 
ment  in  Acrasis  and  in  Dictyostelium,  in  which  the  myxamoeba 
pushes  out  a  sort  of  budding  process  which  forms  a  protective  mem« 
brane  about  itself  and  finally  becomes  detached.  This  formation  of 
microcysts  by  budding  he  saw  taking  place  at  several  points  at  once, 
until  at  Isst  all  the  protoplasm  of  the  myxamoeba  was  converted 
into  encysted  buds.  In  Guttidinopsis  mdgaris  also,  I  have  seen 
a  curious  phenomenon,  possibly  comparable  to  the  encystment 
described  by  van  Tieghem,  in  which  a  number  of  small,  rounded 
pieces  were  successively  pinched  off  from  the  individual,  although  I 
cannot  state  with  certainty  diat  the  detached  buds  were  resting 
microcysts. 


Agobegation  op  Mtxahoebajb. 

It  is  only  after  a  more  or  less  prolonged  independent  existence  as 
vegetating  individuals,  the  time  being  dependent  to  some  extent  on 
the  amount  of  moisture  and  food  available,  that  the  myxamoebae 
tend  to  congregate  toward  certain  centers  and  form  aggregations 
for  the  purpose  of  fructification.  Although  this  period  of  colony 
formation  is  properly  connected  with  the  phenomena  of  fructification, 
as  distinguished  from  those  of  vegetation,  it  may  properly  be  con- 
sidered apart  from  either. 

This  remarkable  phenomenon  which  involves  the  aggregation  of 
great  numbers  of  individuals  to  form  the  so  called  pseudoplasmo- 
dium,  in  which,  though  closely  adherent,  the  myxamoebae  remain 
mechanically  separable  from  one  another,  is  a  distinctive  character- 
istic of  the  Acrasieae.  In  all  members  of  this  order  with  one  poe- 
sible  exception,  certain  individuals,  at  this  period,  as  a  result  of  what 
may  be  assumed  to  be  the  secretion  of  some  definite  substance, 
become  centers  of  aggregation,  the  attractive  influence  of  which 
extends  to  a  considerable  distance.  Sappinia,  however,  appears  to  be 
exceptional  in  this  respect,  since  a  chemotactic  stimulus  which  could 
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induce  such  aggregation  is  evidently  lacking,  and  this  form  might, 
therefore,  be  properly  excluded  from  the  true  Acrasieae.  It  is  true, 
however,  that  aggregations  of  the  individuals  of  Sappinia  do  occur 
at  the  ends  of  straws  or  other  small  projections  above  the  surface  of 
the  moist  substratum ;  but  the  amoebae,  in  my  experience,  fail  to 
form  colonies  on  a  smooth  surface,  but  instead,  finally  become  en- 
cysted singly.  Nevertheless,  while  these  amoebae  do  not  form 
aggregations  either  on  nutrient  agar  tubes  or  on  van  Tieghem  cell 
cultures,  it  does  not  perhaps,  necessarily  follow  that  certain  individ- 
uals may  not  exert  a  chemotactic  influence  at  certain  periods,  since 
analogous  instances  have  been  recorded  among  the  Myxohctcteriaceae^ 
in  which  colonies  fail  to  form  on  agar  surfaces.  Sappinia,  at  any  rate, 
is  of  special  interest  in  that  it  might  be  regarded  as  a  transitional 
form,  in  which  the  phenomena  of  fructiflcation  have  advanced  a 
step  beyond  those  of  the  true  Amoebae,  but  which  has  probably 
not  attained  to  the  differentiation  seen  in  the  lower  Acrasieae. 
The  force  which  causes  the  occasional  accidental  aggregations  in  the 
case  of  Sappinia  is,  in  all  probability,  simply  negative  hydrotaxis. 
The  same  force  is  evidently  operative  in  the  formation  of  the  iso- 
lated pedicelled  cysts  of  this  form,  in  which  a  single  amoeba  becomes 
erected  at  right  angles  to  the  substratum,  thus  producing  a 
rounded  or  pear  shaped  body  raised  on  a  more  or  less  slender  stalk 
(pi.  5,  fig.  2). 

In  order  to  discover  if  possible  the  cause  of  the  aggregation  in 
the  true  Acrasieae,  experiments  were  made  with  dilute  solutions  of 
some  organic  substances,  with  negative  results.  Pfeffer's  well 
known  methods  for  investigating  the  chemotactic  influences  direct- 
ing the  movements  of  spermatozoids  were  used  in  these  experiments. 
Capillary  tubes,  about  one  eighth  of  an  inch  long  and  sealed  at  one 
end,  were  partially  filled  by  means  of  an  air  pump  with  solutions  of 
sugar  and  malic  acid  of  various  strengths.  The  tubes  were  then 
rinsed  with  distilled  water  and  introduced  into  the  hanging  drop 
cultures  of  various  species  of  Dictyostelium  and  Polysphondylium. 
No  evidence  whatever  was  gained  as  to  any  directive  or  repellent 
influence  of  these  substances  on  the  myxamoebae.  At  any  rate, 
the  substance  which  causes  the  contagious  stimulus  and  exerts  an 
attracting  influence  on  the  myxamoebae  must  evidently  vary  in 
different  forms,  since  two  well  marked  species  of  Dictyostelium, 
one  for  example,  with  white  spores  and  another  with  dark,  sown  in 
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the  same  spot  of  a  nutrient  agar  tube,  will  result  in  fructifications 
showing  the  two  distinct  forms  growing  side  by  side  without  any 
trace  of  intermixture.  Myzamoebae  which  resemble  each  other 
exactly,  so  far  as  one  can  determine  with  high  powers,  are  clearly 
very  different  physiologically.  In  drop  cultures,  the  first  visible 
indication  of  a  center  of  aggregation  is  seen  when  a  few  myxamoe- 
bae  become  piled  up  beside  one  another.  Other  individuals  congre> 
gate  toward  these  central  points  until  radiating  streams  are  formed, 
each  composed  of  masses  of  numberless  myxamoebae  and  directed 
toward  the  central  aggregation.  The  larger  streams,  which  may  be 
seen  even  Mrith  the  naked  eye  on  the  agar  surface  of  a  culture  tube, 
send  off  branches  whose  ramifications  soon  become  invisible  except 
when  highly  magnified  (pi.  7,  fig.  94) .  Sometimes  all  the  incoming 
colonies  approach  from  one  side,  and  occasionally,  before  reaching 
the  central  mass,  all  unite  into  a  single  stream  which  may  creep 
some  distance  along  the  surface  before  rising  to  form  a  fructification 
(pi.  6,  fig.  81-82).  Frequently,  colonies  are  formed  simultaneously 
side  by  side,  thus  resulting  in  a  number  of  gregarious  fructifications 
from  one  base ;  more  often,  however,  they  are  not  less  than  50/i. 
apart. 

The  myxamoebae,  when  crawling  toward  a  colony,  show  usually 
but  few  pseudopodia,  and  become  much  stretched  out  in  the  direction 
of  their  movement.  The  active  individuals  of  Polysphondylium  and 
Dictyostelium,  for  example,  are  especially  elongated  (pL  6,  fig.  84), 
while  those  of  Guttulinopsis  do  not  show  this  phenomenon  to  any 
striking  degree  (pi.  5,  fig.  19). 

When  a  number  of  myxamoebae  are  united  in  a  stream,  even 
though  the  lines  of  separation  between  the  members  of  the  aggrega- 
tion may  be  almost  or  even  wholly  invisible,  their  contractile  vacuoles 
remain  distinct  long  after  they  have  seemingly  become  fused  in  the 
mass  (pi.  6,  fig.  81-82).  At  any  stage  in  the  development  of  the 
pseudoplasmodium,  however,  the  colony  may  be  readily  separated 
into  its  component  cells  simply  by  crushing  it  in  a  drop  of  water. 

Van  Tieghem  (^80)  is  authority  for  the  interesting  statement  that 
a  young  mass  of  fructifying  myxamoebae  of  Dictyostelium,  when 
transferred  to  a  nutrient  surface,  will  separate  and  the  component 
individuals  again  paas  through  a  stage  of  vegetative  reproduction. 
So  far  as  I  can  gather  from  his  paper,  this  deduction  must  have  been 
based  on  the  fact  that  several  fructifications  may  be  produced  from 
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one  mass  of  individuals.  He  mentions,  for  example,  to  support  his 
conclusion,  one  instance  in  which  ten  fruit  bodies  resulted  from  the 
transfer  of  one  mass  to  the  nutrient  medium. 

During  a  careful  study  of  the  behavior  of  fructifying  colonies 
when  transferred  to  hanging  drop  cultures,  I  have  seen  also  that 
several  small  fructifications  may  undoubtedly  be  produced  from  one 
disintegrated  pseudoplasmodium ;  but  I  have  found  no  evidence 
whatever  of  the  resumption  of  a  vegetative  existence  or  of  an 
increase  in  the  number  of  individuals.  I  have  placed,  for  example, 
pseudoplasmodia  of  various  degrees  of  development  in  hanging  drops 
of  nutrient  decoction,  and  have  without  exception  observed  that  the 
colony  at  once  begins  to  form  a  stalk  carrying  the  developing  fructi- 
fications out  of  the  liquid.  In  one  instance,  a  single  pseudoplasmo- 
dium of  Dictyostelium  was  transferred  to  a  hanging  drop  of  distilled 
water,  and  after  a  few  hours,  four  fructifications  were  formed  from 
the  mass.  At  another  time,  a  young  colony  of  myxamoebae  in  a 
water  drop  was  broken  up  with  needles  into  several  small  aggrega- 
tions, each  of  which  resumed  at  once  its  course  of  development  and 
formed  an  independent  fructification. 

It  is  evident,  therefore,  that  the  production  of  several  fructifica^ 
tions  from  one  mass  does  not  necessarily  signify  an  increase  in  the 
number  of  individuals,  but  the  phenomenon  is  due  rather  to  the 
breaking  up  of  the  mass  into  several  fructifying  portions  in  conse- 
quence of  the  interruption  of  the  normal  development. 

Even  when  the  pseudoplasmodium  is  not  visibly  disturbed,  it 
occasionally  happens  that  the  usual  course  of  development  will  be 
interrupted.  For  example,  the  mass,  even  after  it  has  attained  a 
considerable  size,  may  separate  and  the  constituent  individuals  go  to 
augment  some  other  colony  near  by.  It  is  possible  that  in  such 
instances,  the  separation  of  the  pseudoplasmodium  may  have  been 
due  to  the  heating  effects  of  the  Welsbach  lamp  used  for  illumina- 
tion in  the  examination  of  drop  cultures.  At  another  time,  the 
writer  observed  in  a  culture  of  Guttulinopsis,  many  small  groups  of 
myxamoebae,  each  composed  of  a  dozen  or  more  individuals,  arranged 
at  varying  distances  about,  and  independent  of  a  large  central  sorus. 
During  the  night,  however,  instead  of  forming,  as  might  be  expected, 
isolated  groups  of  resting  bodies,  all  had  joined  the  central  mass  and 
farmed  pseudospores. 

Pseudoplasmodia  in  various  stages  of  development  have  been  fixed 
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and  stained  with  various  reagents  bat  no  nuclear  changes  have  been 
observed  in  the  individuals,  nor  have  any  indications  of  increase  in 
numbers  by  division  of  the  mjxamoebae  been  seen,  from  the  first 
period  of  aggregation  up  to  the  maturation  of  the  fructification.  In 
this  respect,  the  pseudoplasmodium  is  totally  unlike  the  comparable 
**2^gFegAted"  Plasmodium  of  the  Myxomycetes,  in  which  nudear 
division  precedes  the  formation  of  spores.  During  any  stage  of  its 
development,  the  pseudoplasmodium  may  be  satisfactorily  stained 
and  permanently  mounted  after  the  fixing  agent  has  sufficiently 
coagulated  the  mucus  which  encloses  the  individuals  and  causes  the 
mass  to  cohere,  so  that  division,  if  it  were  present,  could  be  very 
readily  demonstrated. 


The  Fructifying  Stage. 

As  has  been  stated  above,  the  ultimate  purpose  of  the  formation 
of  colonies  of  individuals  is  the  production  of  naked  masses  of  rest- 
ing bodies,  either  spores  or  pseudospores,  which  are  formed  in  fructi- 
fications having  varied  appearance  and  habit.  These  colonies,  or 
pseudoplasmodia,  develop  therefore  into  fructifications  which  show 
increasing  complexity  of  structure,  from  the  slightly  differentiated 
sessile  aggregations  of  the  simpler  species  of  the  Outtulinaceae  to 
the  complex  stalked  sori  of  the  Dictyostdiaceae,  The  fructifications 
of  the  simpler  forms  are  in  fact  little  more  than  heaped  up  masses 
of  encysted  individuals,  while  those  of  the  higher  forms,  on  the  other 
hand,  possess  characters  which,  in  their  parenchyma-like  stalk  cells 
having  walls  of  cellulose,  present  a  degree  of  differentiation  even 
surpassing  in  some  respects  that  seen  in  the  fructifications  of  the 
allied  Myxomycetes. 

In  all  the  members  of  the  group,  with  one  exception,  the  sorus  of 
resting  individuals,  which  is  borne  either  sessile  on  the  surface  of  the 
substratum  or  at  the  end  of  a  stalk  of  varying  length  and  structure, 
forms  a  globular  or  somewhat  irregular  mass.  In  the  single  genus 
Acrasis,  however,  the  conditions  are  exceptional,  in  that,  according 
to  van  Tieghem,  a  single  row  or  chain  of  spores  surmounts  a  slender 
supporting  filament  which  is  likewise  made  up  of  a  single  row  of 
superposed  cells  of  varying  number. 

It  is  convenient  in  the  following  account  of  the  fructifying  period 
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in  the  Acrasieae  to  discuss  first  the  conditions  existing  in  the  simpler 
forms  included  in  the  Sappiniacede  and  Guttulinaceae ;  following 
which  is  a  comparative  account  of  the  details  of  the  development  of 
the  fructifications  in  the  more  highly  differentiated  members  of  the 
group  embraced  under  the  Dictyostdiaceae. 

Stcdk  and  sorus  formation  in  the  simpler  forms, —  The  myx- 
amoebae  in  the  aggregations  evidently  seek  drier  places  in  which  to 
form  resting  bodies ;  hence  the  pseudoplasmodia  tend  to  turn  away 
at  right  angles  from  the  moist  substratum.  The  simplest  example 
of  this  negatively  hydrotropic  tendency  is  shown  by  Sappinia,  in 
which,  normally,  isolated  individuals  may  form  simple  fructifications 
by  becoming  stretched  out  from  the  substratum  into  stalked  bodies 
which  consist  of  a  slender  basal  portion  bearing  an  ovate  or  pear 
shaped  cyst  (pi.  5,  fig.  2).  In  addition  to  the  normal,  isolated, 
encysted  individuals,  Sappinia  may  also  form,  when  growing  in  its 
natural  environment,  aggregations  of  more  or  less  rounded  cysts  at 
the  ends  of  small  projections  from  the  substratum.  Such  aggrega- 
tions resemble  closely  the  sori  of  the  more  simple  species  of  the 
Acrasieae ;  but  they  are  probably  formed  accidentally,  since,  as  was 
mentioned  above,  the  amoebae  fail,  in  my  experience,  to  form  colo- 
nies on  a  surface  free  from  projecting  particles.  It  is  probable  that 
the  individuals,  in  responding  to  the  negatively  hydrotropic  stimulus 
which  directs  their  movements  at  the  period  of  fructification,  simply 
move  out  and  away  from  the  moist  substratum  as  far  as  possible, 
and  may  thus  accidentally  form  a  naked  mass  at  the  end  of  a  pro- 
jecting piece  of  straw,  for  example. 

Somewhat  similar  to  these  masses  in  general  appearance,  are  the 
sessile  fructifications  of  certain  species  of  Guttulinopsis.  Such 
fructifications,  composed  in  this  instance  of  pseudospores,  form  in  a 
similar  fashion  at  the  ends  of  straws  or  other  particles  extending 
above  the  surface,  or  they  may  form  on  a  surface  free  from  projec- 
tions, as  for  instance  on  an  agar  culture  tube.  In  this  last  respect, 
Guttulinopsis  furnishes  an  important  point  of  difference  from  Sap- 
pinia, namely,  in  the  normal  formation,  by  the  concerted  aggregation 
of  many  myxamoebae,  of  colonies  of  fructifying  individuals  (pi.  5, 
fig.  9).  Quttidina  protea^  according  to  Fayod,  forms  somewhat 
irregular  aggregations,  differing  from  those  of  Guttulinopsis  mainly 
in  the  fact  that  each  myxamoeba  becomes  a  definitely  walled  spore 
instead  of  a  pseudospore  (pi.  5,  fig.  27-28). 
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lu  those  fructifications  of  GuttuliDopsis  and  Guttulina  in  which 
the  sori  are  borne  on  stalks,  certain  myxamoebae  usnallj  become 
more  or  less  differentiated  in  form  and  function,  so  that  slightly 
altered  individuals  become  stalk  cells  of  the  supporting  structure, 
while  others  form  a  spherical  sorus  of  spores  or  pseudospores  at  the 
summit.  In  the  fructifications  of  Guttulina  rosea^  and  of  some  of 
the  short  stalked  species  of  GuttuUnopsis,  for  example,  the  cells  of 
the  head  become  in  the  first  instance  spherical  spores,  or  in  the  sec- 
ond, pseudospores,  while  those  of  the  stalk  or  foot  portion  in  both 
cases  retain  the  elongated  or  wedge  shaped  form  of  the  myxamoebae. 

In  that  form  of  the  Outtuliftacecie  which  we  may  regard  as  having 
the  simplest  structure,  Giittulinopsis  vulgaris,  we  may  meet  with 
sessile  as  well  as  stalked  sori  in  the  same  culture ;  such  a  phenomenon 
evidently  detracts  much  from  the  value  of  the  stalk  as  a  specific 
character,  whereas  the  culmination  of  differentiation  in  this  group 
is  reached  in  the  long  stalked  Guttulinopsis  clavata,  in  which 
elongated  stalk  cells  are  firmly  cemented  together  by  an  abundant 
enclosing  mucus.  When  such  a  fructification  is  placed  in  water, 
the  base  remains  intact,  while  the  pseudospores  of  the  head  deli- 
quesce, so  that  where  the  top  of  the  stalk  is  broken  off,  the  adherent 
cells  projecting  from  the  apex  give  the  appearance  of  a  conical 
columella  (pi.  5,  fig.  21).  The  fructification  of  the  interesting  form, 
Guttulinopaia  stipitata,  although  it  may  have  even  a  longer  stalk 
than  that  of  Guttulinopaia  clavata,  sometimes  reaching  the  height 
of  more  than  a  millimeter,  furnishes  an  exception  in  that  it  shows 
no  differentiation  whatever  in  the  shape  of  the  stalk  and  head  cells, 
these  being  alike  irregularly  spherical  throughout  the  whole  fructifi- 
cation. 

As  stated  above,  the  individuals  of  the  sori  of  Guttulinopsis, 
during  the  period  of  rest,  lose  water  and  shrink  somewhat  as  the 
fructification  dries,  and  finally  become  encysted,  forming  without 
exception,  pseudospores  which  are  unprotected  by  a  cell  wall  of 
any  kind.  Guttulinopsis  is,  in  my  experience,  rarely  met  with  in 
the  winter  months,  while  representatives  of  the  spore-bearing  spe- 
cies may,  on  the  other  hand,  be  met  with  throughout  the  year.  It 
is  possible  that  the  absence  of  a  cell  wall  in  the  case  of  the  pseudo- 
spores of  Guttulinopsis  may  account  for  this  fact. 

Stalk  foimiation  in  the  Dictyosteliaceae, —  The  differentiation  in 
the  simpler  groups  of  Guttulinaceae  is  indeed  slight  when  compared 
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with  that  seen  in  the  Dictyosteliacecie,  In  the  latter  group,  luxu- 
riant growths  of  Dictyostelium  and  Polysphondyliura  may  result  in 
fructifications  a  centimeter  or  more  in  length ;  in  some  species,  on 
the  other  hand,  they  normally  attain  a  height  of  only  one  to  two 
millimeters.  The  simplest  type  of  fructification  in  this  higher  group 
is  evidently  that  of  Acrasis,  in  which  a  single  row  of  amoebae 
becomes  converted  into  a  stalk  terminated  by  a  single  chain  of  spores. 
The  fructifications  of  the  remaining  three  genera  of  the  group,  on 
the  other  hand,  furnish  examples  of  increasing  complexity  of  struc- 
ture ;  that  of  Dictyostelium,  for  example,  is  usually  simple  and  com- 
posed of  a  stalk  bearing  a  spherical  sonis  of  spores  at  the  summit, 
thus  resembling  fructifications  of  Mucor.  That  of  Polysphondylium 
is  normally  a  racemosely  branching  fructification  in  which  the 
branches,  as  well  as  the  main  axis,  are  each  terminated  by  a  spherical, 
naked  mass ;  while  the  greatest  degree  of  differentiation  is  presented 
by  Coenonia,  in  the  fructifications  of  which,  according  to  van 
Tieghem,  each  peripheral  cell  of  the  axis  bears  an  external  papilla  or 
tooth,  and  the  summit  of  the  stalk  is  expanded  into  a  cupule,  with  a 
dentate  border,  in  which  is  supported  the  spherical  sorus  of  spores. 

The  following  account  of  the  stalk  formation  in  the  Dictyoateliar 
ceae  is  baaed  upon  a  detailed  study  of  the  development  of  the  fructi- 
fications of  Dictyostelium  and  Polysphondylium  only.  In  all 
probability,  however,  the  development  of  Acrasis  and  Coenonia, 
concerning  which  few  details  are  given  by  van  Tieghem,  conforms 
in  general  with  the  conditions  to  be  described  below,  since  the  prin- 
cipal phenomena  connected  with  the  fructifications  in  all  four  forms 
appear  to  be  similar. 

The  first  visible  indication  of  differentiation  in  form  and  function 
in  the  originally  similar  myxamoebae  of  the  pseudoplasmodium,  con- 
sists in  the  formation  of  one  or  more  permanent  vacuoles  in  certain 
centrally  placed  individuals  (pi.  8,  ^g,  110).  It  is  possible  that  the 
contractile  vacuoles  present  in  the  undifferentiated  individuals 
throughout  their  active  upward  movement,  may  become  converted 
into  these  permanent  vacuoles  by  the  production  of  a  colloidal  mem- 
brane about  each  individual  destined  to  take  part  in  stalk  formation, 
although  I  have  so  far  been  unable  to  determine  this  point  definitely. 
This  peculiar  vacuolation  occurs  at  first  in  certain  individuals  in  con- 
tact with  the  substratum ;  in  a  drop  culture,  such  a  group  of  myx- 
amoebae is  readily  distinguished,  since  those  which  are  thus  differ- 
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entiated  assume  a  refractdve  appearance  and  form  a  center  to  which 
others  congregate.  Still  other  mjxamoebae  which  pile  on  top,  also 
become  vacaolated  and  take  up  the  water  which  the  surrounding 
ones  are  constantly  losing.  An  axial  vertical  column  is  thus  differ- 
entiated in  the  center  of  the  rising  mass,  which  is  ultimately  to  form 
the  support  up  which  the  colony  climbs.  As  more  water  is  absorbed, 
the  vacuoles  gradually  grow  larger ;  in  those  cells  in  which  there 
are  several,  they  usually  fuse  into  one,  and  the  protoplasm  of  the 
individual  becomes  stretched  until  the  cell  is  several  times  the 
diameter  of  the  surrounding  unvacuolated  myxamoebae.  These 
enlarging  cells  become  firmly  pressed  together,  so  that  the  inter- 
cellular spaces  between  them  are  obliterated.  Brefeld  asserts  that 
no  intercellular  spaces  occur.  It  may  readily  be  seen,  however, 
when  a  pseudoplasmodium  is  examined  in  a  drop  of  water,  that 
young  stages,  or  occasionally  even  old  ones,  show  such  spaces  (pi. 
8,  fig.  110).  As  the  cells  of  the  forming  stalk  take  on  a  polygonal 
form,  each  secretes  a  cellulose  wall  which  becomes  firmly  cemented 
to  the  walls  of  contiguous  cells.  The  ceUs  still  retain  a  certain 
degree  of  individuality,  however,  as  may  be  proved  by  the  use  of 
maceration  agents ;  by  this  means,  the  cementing  substance  of  even 
an  old  stalk  may  be  dissolved,  thus  causing  the  cells  to  separate. 

Occasionally  very  favorable  conditions  occur  in  drop  cultures  for 
examining  the  development  of  the  stalk  with  highest  powers,  as  when 
a  small  pseudoplasmodium  falls  over  against  the  cover  glass.  In 
such  a  condition,  the  growth  of  the  vacuoles  and  the  formation  of 
cellulose  walls  may  be  readily  observed.  Stalk  formation  may  be 
traced  even  more  satisfactorily,  however,  simply  by  examining 
pseudoplasmodia  of  various  degrees  of  development  in  a  drop  of 
water,  supplemented  by  tests  with  various  reagents.  In  water,  after 
pressure  is  applied  to  the  cover,  the  middle  column  of  the  stalk 
cells  of  the  pseudoplasmodium  may  be  readily  seen,  while  after 
the  protoplasm  has  been  coagulated  by  means  of  killing  reagents, 
some  pressure  roust  be  applied  in  order  to  disclose  the  forming 
axis. 

If  a  cover  glass  be  pressed  upon  a  fresh  colony  in  a  drop  of  water, 
it  will  be  observed  that  stalk  formation  is  proceeding  in  the  apical 
papilla  usually  noticeable  at  the  summit  of  all  young  pseudoplasmodia 
(pi.  7,  fig.  96-103).  It  will  be  seen  that  the  apical  protuberance 
just  mentioned  is  formed  by  a  number  of  rapidly  expanding  vacuo- 
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lated  myxamoebae  on  the  snmroit  of  the  stalk  column,  which  are 
sarronnded  and  surmounted  by  a  thin  film  of  undifferentiated 
individuals  on  their  periphery.  This  peculiar  differentiation  thus 
goes  on  rapidly  at  the  summit  of  the  aggregation,  so  that  there  is 
constantly  being  formed  a  firm  support  up  which  the  colony  climbs 
(pi.  8,  fig.  110). 

As  the  mass  external  to  the  stalk  moves  slowly  upward,  the 
ascending  cells  secrete  a  mucous  substance  which  is  deposited  on  the 
central  axis,  so  that  the  latter  becomes  bounded  by  a  sharply  defined 
mucous  sheath,  and,  as  the  colony  ascends  higher  still,  the  secretion 
left  behind  by  the  whole  mass  covers  the  stalk  below,  thus  adding 
considerably  to  the  strength  and  rigidity  of  the  support  (pi.  7,  figs. 
97,  106).  At  the  bottom  of  the  stalk  also,  mucus  is  especiaUy 
abundant  and  serves  to  bind  the  base  firmly  to  the  substratum  (pi. 
6,  fig.  83).  Brefeld  mentions  &n  interesting  phenomenon  which 
occurs  when  bacteria  interfere  with  the  normal  development  of 
Polyaphondylium  violaceutn.  Under  such  conditions,  the  stalk  may 
not  be  attached  to  the  substratum,  but  may  remain  free  in  the 
pseudoplasmodium.  In  all  probability,  such  an  abnormality  is  pro- 
duced by  the  activity  of  motile  bacteria,  which  by  their  movements, 
break  loose  the  delicate  mucous  membrane  from  the  substratum. 
Normally,  however,  the  attachment  is  comparatively  firm,  although 
in  transferring  spores  with  a  platinum  needle,  the  whole  fructifica- 
tion may  rather  easily  be  torn  away  from  the  substratum,  especially 
after  a  sidewise  push  to  the  stalk  has  disrupted  the  mucous  mem- 
brane at  the  base.  Where  the  stalk  is  curved,  this  external  mem- 
brane, which  is  usually  difficult  to  detect,  may  be  readily  seen, 
stretching  across  the  sinus  (pi.  7,  fig.  97).  Imbedded  in  it  may 
sometimes  be  observed  isolated,  vacuolated  cells,  whose  walls  show 
cellulose  reaction,  and  which  have  evidently  failed  to  join  the  other 
members  of  the  column  before  becoming  differentiated  (pi.  8,  fig. 

111). 

This  membranous  covering  which  encloses  the  stalk  was  said  by 
Brefeld  to  be  cellulose.  It  is  true  that  it  turns  a  faint  blue  with 
chloriodide  of  zinc,  but  it  does  so  only  after  some  hours'  exposure  to 
the  reagent,  while,  on  the  other  hand,  the  cellulose  walls  of  the 
young  stalk  cells  show  the  blue  reaction  at  once.  At  first,  on 
being  placed  in  a  drop  of  chloriodide  of  zinc,  the  enclosing 
membrane    turns  yellow,  just   as  does  the  surrounding  colony  of 
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andifferentiated  mjxamoebae ;  and  with  haematoxyliD,  which  colors 
the  cellulose  walls  of  the  stalk  dark  blue,  the  membrane  becomes 
but  little  stained.  Further  condusiye  evidence  that  the  membrane 
is  mucus  rather  than  ceUulose,  is  furnished  by  the  fact  that  it  stains 
instantly  with  muchaematin. 

Chloriodide  of  zinc  applied  to  the  developing  fructification  dis- 
closes the  fact  that  cellulose  is  being  deposited  around  the  proto- 
plasm of  each  stalk  cell,  even  in  a  very  young  stage  of  vacuolation. 
A  plasmolyzing  agent  such  as  a  salt  solution  also  shows  clearly  the 
limits  of  cellulose  deposition;  by  this  means  water  is  extracted 
from  the  vacuolated  cells,  thus  causing  those  which  have  no  firm 
membrane  of  cellulose  to  lose  their  vacuoles  entirely  and  to  lie  loose- 
ly as  shrunken  cells  in  the  mucous  sheath.  Those,  however,  in  which 
cellulose  formation  has  begun,  remain  cemented  together  and  the 
more  or  less  rigid  walls  preserve  somewhat  the  vacuolated  structure. 
It  is,  furthermore,  a  rather  curious  fact  that  while  young  stalk  cells 
respond  to  the  cellulose  test  at  once,  the  stalks  and  spores  of  mature 
fructifications  require  from  three  days  to  a  week  to  show  the  char- 
acteristic blue  color,  a  fact  which  may  perhaps  be  attributed  to  the 
resistance  offered  by  the  mucous  covering  which  encloses  them. 

The  interesting  question  as  to  the  nature  of  the  substance  in  the 
vacuoles  of  the  myxamoebae  of  the  stalk  is  one  involving  many 
difficulties.  Many  microchemical  tests  with  litmus  and  methyl 
orange  solutions,  as  recommended  by  Pfeffer,  have  given  unsatis- 
factory results  as  to  the  acid  or  alkaline  reaction  of  the  vacuolar 
fiuid.  On  the  supposition  that  the  dissolved  substance  of  the 
vacuoles  might  be  uric  acid,  as  is  said  to  be  the  case  in  the  con- 
tractile vacuole  of  the  amoeba  and  other  protozoon  forms, 
(Grifliths,  '89),  the  murexide  test  was  repeatedly  tried,  but  the 
resultant  color  reactions  were  unsatisfactory. 

The  fructifying  pseudoplasmodia  of  the  various  members  of  the 
Dictyosteliaceae  are  thus  seen  to  be  made  up  of  two  kinds  of  indi- 
viduals :  the  normal  myxamoebae,  each  of  which  is  ultimately  to 
become  a  spore  in  the  sorus  at  the  summit,  and  the  differentiated 
individuals,  which  together  form  the  supporting  stalk.  The  pseudo- 
plasmodia of  the  more  complicated  members  of  the  Quttulinaceae 
likewise  form  fructifications  which  show  a  slight  degree  of  differ- 
entiation, in  that  some  of  the  myxamoebae  become  rounded  or  oval 
spores  or  pseudospores  of  the  head  portion  and  others  in  the  stalk 
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portion  retain  their  elongated  shape ;  whereas  the  simpler  species 
show  no  differentiation  whatever  in  their  fructifications. 

The  resoltant  fructifications  of  the  Dictyosteliaceae,  as  indicated 
above,  present  various  habits  in  the  four  geuera  composing  the 
group.  They  all  agree,  however,  in  the  fact  that  the  basal  cells  of 
the  fructifications  are  generally  greater  in  number  or  are  broader 
than  the  other  stalk  cells,  thus  forming  an  expanded  foot.  Further- 
more, all  show  more  or  less  variation  in  appearance  under  different 
conditions.  For  example,  in  most  cases,  the  breadth  of  the  stalk 
accommodates  itself  to  the  size  of  the  pseudoplasmodium ;  the  larger 
the  number  of  myxamoebae  in  the  latter,  usually  the  broader  aod 
firmer  the  support.  In  a  large  fructification,  for  instance,  there  may 
be  as  many  as  ten  or  more  polygonal  stalk  cells  in  optical  cross  sec- 
tion near  the  base,  and  only  one  at  the  distal  portion,  fewer  and 
fewer  cells  being  thus  differentiated  the  higher  it  rises  above  the 
substratum.  Weaker  fruit  bodies,  on  the  other  hand,  may  have  but 
one  row  from  the  beginning ;  and,  according  to  van  Tieghem,  Acra- 
sis  granulata  and  Dictyostdium  lacteum,  under  normal  conditions, 
possess  only  one  row  of  stalk  cells  throughout  the  entire  length  of 
the  fructification. 

branching  fructifications  in  the  Dictyosteliaceae, —  Polysphon- 
dylium  is  the  only  representative  of  the  Dictyostdiaceae  that  pos- 
sesses fructifications  which  are  normally  branched,  while  those  of 
the  other  three  members  of  the  group,  on  the  other  hand,  are 
usually  simple.  Under  certain  conditions,  however,  the  fructifica- 
tions of  Dictyostelium  and  Coenonia  may  each  bear  one  or  more 
small  branches,  disposed  along  the  main  axis.  Furthermore,  Poly- 
sphondylium  may  also  show  an  occasional  unbranched  fructification, 
which  consists  of  a  stalk  bearing  a  single  sorus  of  spores  at  the  top, 
and  which  appears  similar  in  all  respects  to  an  unbranched  fructifi- 
cation of  Dictyostelium  (pi.  8,  ^g.  118,  a).  Such  a  phenomenon 
points  clearly  to  the  near  relationship  of  these  two  genera,  and 
indicates,  as  do  the  variable,  simple,  or  branched  fructifications  of 
Dictyostelium  and  Coenonia,  that  the  stalk  should  in  reality  have 
little  weight  in  this  group  as  a  character  of  generic  value. 

Van  Tieghem  has  noted  the  fact,  in  the  case  of  Coenonia,  that 
whereas  the  fructifications  are  normally  simple  in  cover  glass  cul- 
tivations, a  luxuriant  culture  yields  frequently  a  fructification  in 
which    the    principal   stalk   bears  a   verticel  of  three  equidistant 
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branches.  Certain  species  of  Dictyostelium  also  often  show,  in 
Inxoriant  growths,  branched  fructifications,  in  which  Uie  axis  bears 
at  irregular  intervals  one  or  more  secondary  fructifications,  osuallj 
of  unequal  length  (pi.  8,  fig.  109).  In  both  instances,  the  branched 
portion  is  similar  in  all  essential  respects  to  the  main  fructification 
and  is  attached  externally  to  it.  In  the  case  of  Dictyostelium,  the 
branching  is  sometimes  evidently  accidental ;  as,  for  example,  when 
the  stalk  of  the  fructification  has  fallen,  there  may  arise  from  late 
ascending  colonies  erect  branches,  which  are  fixed  by  means  of  mucus 
to  the  inclining  main  axis  in  a  manner  similar  to  the  fixing  of  the 
principal  stalk  to  the  substratum.  In  other  instances,  however,  when 
the  growth  is  vigorous,  small  colonies,  ascending  below  the  larger 
pseudoplasmodium  at  the  sunmiit,  become  diverted  from  the  axis 
and  form  a  stalk  placed  at  right  angles  or  obliquely  to  the  main 
stalk.  The  formation  of  such  branches  might  be  explained  as  the 
result  of  loss  of  water,  so  that  further  upward  movement  of  the 
colony  is  impossible.  Such  a  conclusion  is  made  the  more  credible 
by  the  fact  that  tardy  colonies,  or  even  individuals  having  snfiicient 
vigor,  may  sometimes  be  seen  to  reach  the  main  aggregation  at  the 
summit.  When  food  is  especially  abundant,  a  fructification  of 
Dictyostdium  sphaerocephalum^  for  example,  has  been  seen  to  bear 
as  many  as  four  or  five  branches  of  unequal  length  (pi.  8,  fig.  109) ; 
and  in  this  form,  as  well  as  in  others,  under  similar  conditions,  it  is 
not  unusual  for  several  diverging  fructifications  to  spring  from  a 
common  base. 

As  mentioned  above,  Polysphondylium  is  the  only  member  of  the 
group  in  which  ordinarily  the  fructifications  are  regularly  branched. 
The  fructifications  of  this  organism,  however,  present  many  varia- 
tions as  to  the  number  of  the  branches,  since,  while  some  may  even  be 
simple  and  unbranched,  others  may  bear  but  one,  or,  more  often,  a 
considerable  number  of  secondary  axes,  usually  arranged  in  whorls 
along  the  main  axis.  A  mature  fructification  may  sometimes  have 
as  many  as  ten  whorls  of  branches,  all  of  about  equal  length  and  dis- 
posed at  approximately  equal  distances  along  the  axis,  the  undermost 
whorl  made  up  of  five  or  six  rows,  the  uppermost,  of  from  one  to 
three  (pi.  8,  fig.  118). 

The  phenomena  connected  with  the  formation  of  such  brandied 
fructifications  in  Polysphondylium  may  be  described  as  follows. 
The  erect  pseudoplasmodium  in  its  earlier  stages  cannot  be  dis- 
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tingaished  in  any  way  from  one  of  Diotyoatelium.  Soon,  however, 
a  variation  is  noticed,  in  that  colonies  are  saccessively  detached  from 
the  base  of  the  ascending  aggregation  of  myxamoebae  or  from  later 
ascending  masses,  so  that  as  the  main  stalk  rises  higher  and  higher, 
one  may  note  as  many  as  eight  or  ten  isolated  groups  of  individuals 
at  varying  heights  along  the  axis  (pi.  8,  fig.  113-116).  The. sepa- 
rated colonies  move  but  little  upward  after  being  disjoined,  but, 
instead,  each  begins  to  move  outward,  away  from  the  stalk.  This 
tendency  of  the  detached  colony  to  move  outward  in  this  manner 
results  in  the  fragmentation  of  each  mass  into  several  radially  dis- 
posed portions,  each  of  which  proceeds  to  form  stalk  cells  out  of 
some  of  its  members  and  a  more  or  less  regularly  arranged  whorl  of 
false  branches  at  the  pseudonode  results  (pi.  8,  fig.  117).  Occa- 
sionally but  one  branch  is  sent  out  at  a  node ;  but,  if  the  colony  is 
vigorous  and  the  number  of  myxamoebae  large,  there  may  be  as 
many  as  five  or  six  in  a  whorl.  In  a  single  instance  it  was  noticed 
that  fructifications  of  Polysphondylium  pallidum  produced  several 
branches  which  in  turn  bore  one  or  two  whorls  of  branchlets;  that 
this  doubly  verticellate  character  was  not  constant,  however,  was 
proved  by  transferring  this  form  to  a  sterilized  nutrient  medium, 
when  none  but  normal  fructifications  resulted. 

The  details  of  the  process  of  the  formation  and  maturation  of  the 
branch  are  similar  to  those  described  above  for  the  development  of 
the  main  axis ;  in  fact,  each  branch,  in  the  case  of  Polysphondylium, 
may  be  likened  to  a  miniatui'e  fructification  of  Dictyostelium.  The 
stalks  of  these  lateral  fructifications  arise  at  right  angles  to  the  main 
axis,  or,  more  frequently,  are  inclined  slightly  upward.  The  proxi- 
mal end  of  each,  which  is  composed  of  several  rows  of  cells,  is 
attached  externally  to  the  axis  and  is  cemented  to  it  by  means  of  a 
mucous  membrane  (pi.  8,  fig.  119) ;  while  distally  each  has  usually 
only  one  row  of  extremely  delicate,  elongated  cells  (pi.  8,  fig.  120). 

Sarus  and  spore  formation  in  the  Dictyoatdiaceae, —  The  ascend- 
ing column  of  myxamoebae  slowly  loses  water,  as  is  evidenced  by 
the  gradual  diminution  in  size  of  each  individual  and  by  the  appear- 
ance of  drops  of  water  along  the  stalk  and  about  the  periphery  of 
the  colony.  The  force  which  is  active  in  causing  these  drops  of 
water  to  be  exuded  is  in  all  probability  similar  to  that  which  causes 
excretion  of  liquid  from  the  hyphae  of  Pilobolus  or  Mucor  when 
grown  in  a  moist  culture  dish. 
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When  the  conditions  are  favorable  for  the  conversion  of  the  myx- 
amoebae  into  spores,  the  pseudoplasmodiam  slowly  ceases  its  upward 
movement.  The  exact  caase  of  the  cessation  of  this  movement  is 
as  yet  undetermined,  but  it  is  reasonable  to  believe  that  water  has 
been  lost  by  the  component  myxamoebae  to  such  an  extent  that 
further  active  protoplasmic  streaming  is  impossible.  Frequently, 
vigorous  looking  colonies  on  the  drier  portions  of  a  nutrient  agar 
culture  will  cease  movement  and  sporulate  so  quickly  that  the  head 
does  not  assume  its  usual  shape,  but  retains  instead  the  elongated 
shape  of  the  pseudoplasmodium.  Certain  species  of  Dictyostelium 
have  a  special  tendency  to  develop  thus  prematurely  when  grown 
on  a  peptone  culture  medium.  The  spores  of  these  abnormal  sori 
may  be  also  prematurely  formed,  for  they  then  may  be  spherical 
instead  of  oval,  and  larger  than  the  normal  spore. 

The  normal  method  of  spore  formation  in  the  Dictyosteliaceae  is 
as  follows.  Stalk  formation  ceases,  the  end  of  the  axis  frequently 
becomes  broader  and  club  shaped,  and  the  colony  moves  upward  a 
little  higher  and  assumes  a- spherical  shape.  The  end  of  the  stalk 
does  not  then  project  above  in  the  apical  protuberance  above  men- 
tioned as  it  does  in  the  ascending  colony.  The  myxamoebae,  dur- 
ing this  stage,  show  dense  unvacuolated  contents,  each  being  an  oval 
or  spherical  body,  separated  from  the  surrounding  individuals  by  a 
film  which  shows  the  characteristic  mucous  reaction  with  mnchae- 
matin.  A  wall  of  cellulose  b  secreted  about  the  protoplasm  of 
each  individual  which  thus  becomes  a  refractive  spore,  very  resistant 
to  stains  and  other  reagents.  In  Acrasis,  according  to  van  Tieghem, 
this  resistance  is  still  further  increased  by  the  addition  of  a  cuticu- 
larized  external  zone.  The  mucous  substance  between  the  spores 
cements  them  together,  and  the  whole  mass  forms,  with  the  excep- 
tion of  Acrasis,  a  naked,  deliquescent  head. 

The  size  of  the  sorus  is  at  first  much  increased  by  the  moisture 
which  it  contains,  but  as  the  mass  of  spores  dries,  the  sorus  shrinks 
considerably.  If  the  moisture  be  allowed  to  evaporate  but  slowly, 
the  spores  settle  by  gravity  to  the  bottom  of  the  globule,  leaving 
a  clear  portion  above.  The  heavy  sori  of  luxuriant  fructifications 
may  even'Jovercome  the  adhesive  forces  which  hold  them  at  the 
summit  of  their  stalks  and  slide  slowly  down  the  support,  when  the 
naked  apex^then  projects  above  the  mass  of  spores. 

The  size  of  the  mature  sori  in  all  the  members  of  the  group  varies 
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somewhat  with  the  cultare  medium,  but  in  the  main  their  measure- 
ments are  fairly  constant  for  the  same  species.  Another  character 
which  is  constant  in  the  verticellale  fructification  of  Polysphondy- 
lium,  is  that  the  sorus  at  the  summit  of  the  main  axis  is  normally 
about  twice  the  diameter  of  those  of  the  lower  whorls,  while  its  dis- 
tance above  the  whorl  immediately  below  is  usually  two  or  three 
times  the  distance  between  any  two  contiguous  verticels. 

The  time  required  for  the  complete  cycle  of  the  development  of 
these  organisms  varies  from  two  to  several  days,  and  a  week  or 
even  more  may  elapse  before  fructification  occurs,  which  may  then 
continue  for  a  week  or  more  longer.  The  fructifying  portion  of 
the  life  cycle  of  a  single  individual  occupies  but  a  small  part  of  this 
time,  since,  after  the  preliminary  aggregation,  the  formation  of  the 
stalk  takes  place  so  rapidly  that  the  complete  fructification  may  be 
formed  in  a  day  or,  in  some  instances,  even  in  a  few  hours. 

Characters  and  germination  of  the  pseudospores  and  spores, — 
The  resting  bodies  in  the  fructifications  of  the  Aerasieae,  as  indicated 
above,  are  readily  divisible  into  two  groups :  pseudospores^  in  which 
there  is  no  cell  w.all  secreted  about  the  resting  myxamoebae,  and 
spores^  in  which  a  distinct  cell  wall  of  cellulose  or  similar  substance 
b  formed  around  the  protoplasm  of  each  individual.  Pseudospores 
are  not  true  spores  according  to  the  usual  acceptance  of  the  term, 
but  instead  they  are  merely  slightly  contracted  and  encysted  indi- 
viduals. While  they  may  have  a  more  or  less  evident  marginal 
protoplasmic  membrane,  the  wall  is  never,  in  my  experience,  satis- 
factorily demonstrable  with  plasmolyzing  agents,  nor  is  it  ruptured 
during  germination  and  left  behind  as  a  delicate  sac  as  in  all  the 
sporiferous  genera  of  these  organisms. 

Pseudospores  are  peculiar  to  Guttulinopsis  and  Sappinia,  while 
the  other  five  genera  embraced  in  the  group  possess  true  spores  in 
their  fructifications.  When  the  pseudospores  of  Guttulinopsis  are 
sown  on  a  nutrient  substratum,  they  soon  lose  their  refractive 
appearance  and  the  granular  protoplasmic  contents  become  visible. 
Each  swells  somewhat,  one  or  more  pulsating  vacuoles  make  their 
appearance,  and  finally,  after  some  time,  the  individual  gradually 
assumes  an  active  vegetative  state  and  crawls  away  as  a  myx- 
amoeba  (pi.  5,  figs.  3,  4,  10-15). 

In  my  experience,  a  nutrient  medium  is  necessary  to  induce  the 
germination  of  both  spores  and  pseudospores.    The  spores  of  Guttu- 
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Una  roaea^  however,  according  to  Cienkowsky,  are  able  to  germi- 
nate in  water.  The  process  of  germination  of  the  spores  differs 
from  the  renewal  of  activity  above  described  for  pseadospores  in 
the  fact  that  the  delicate  cellulose  spore  membrane  is  ruptured  by 
the  swelling  of  the  protoplasmic  contents  (pi.  6,  fig.  40-44).  In  the 
case  of  the  spores  of  Dictyostelium  and  Polysphondylium,  in  a  few 
hours  to  several  days  from  the  time  of  sowing,  the  myxamoeba 
emerges,  usually  from  the  end,  leaving  the  transparent  cellulose  wall 
behind  as  a  ruptured  sac.  Rarely  the  slit  in  the  wall  extends  the 
full  length  of  the  spore  along  one  side,  in  which  case  the  protoplas- 
mic contents  come  out  from  the  side  (pi.  6,  fig.  44)  ;  while  in 
Gutttdina  protea^  according  to  Fayod,  the  myxamoeba  always  ger- 
minates through  a  lateral  perforation,  evidently  due  to  absorption 
and  not  to  any  rupture  which  has  resulted  from  the  swelling  of  the 
contents. 


Colored  Fobms  of  the  Acrasibae. 

With  the  exception  of  Ghittulina  rosea,  which,  according  to 
Cienkowsky,  possesses  a  reddish  protoplasm,  the  myxamoebae  of 
the  various  species  of  the  Acrasieae  are  devoid  of  any  appreciable 
color  in  the  cytoplasm.  The  fructifications  of  several  members  of 
the  group,  however,  although  their  pseudoplasmodium  condition  is 
uniformly  whitish,  assume  some  color  during  the  formation  of  spores 
and  the  development  of  cellulose  walls. 

In  one  form,  GiUttdinopsis  vulgaris,  the  color  of  the  sorus  may 
be  made  to  vary  according  to  its  dryness  or  the  character  of  the 
substratum.  When  grown  on  horse  dung,  for  example,  the  sori  are 
at  first  usually  whitish,  and  later,  in  drying,  they  uniformly  assume 
a  yellowish  color ;  whereas,  on  an  agar  culture  tube  the  sori  at  least 
when  young,  are,  in  my  experience,  uniformly  white.  It  is  possible 
that  the  yellowish  color  in  the  first  case  is  due  to  the  small  particles 
which  are  carried  up  by  the  ascending  colony  from  the  horse  dung 
surface,  and  drying  may  simply  make  the  color  more  prominent. 

In  certain  species  of  the  higher  group  of  Dictyostdiaceae,  there 
occur  fructifications  in  which  the  color  is  a  constant  and  well  marked 
character.  Those  species  which  develop  colored  spores  and  stalks 
duiing   the    fructifying  process  are  uniformly  whitish  during  the 
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pseudoplasmodium  stage.  But  with  the  fonnation  of  cellulose  walls, 
the  colony  slowly  assumes  the  characteristic  color,  the  purplish 
forms,  when  in  a  young  condition,  showing  a  reddish  tinge,  later 
becoming  dark  violet  or  purplish.  Tests  demonstrate  the  fact  that 
a  similar  change  in  the  color  of  the  dark  spored  fructifications  can 
be  brought  about  by  varying  the  acidity  or  alkalinity,  so  that  the 
color  changes  to  reddish  in  acids  and  resumes  the  bluish  tinge  on 
applyiYig  a  dilute  alkaline  reagent. 

Further  than  the  fact  that  the  coloi*  seems  to  be  associated  with 
the  cellulose  walls,  nothing  definite  was  determined  concerning  the 
phenomenon  in  the  three  species  of  the  Dictyostdiaceae  examined, 
namely,  Polysphondylitim  violacetim,  Dictyoatdhim  purpureum,  and 
D.  aureum.  Van  Tieghem  makes  the  statement  that  the  violet 
color  in  the  case  of  Acrasis  is  associated  with  the  cuticularized 
external  portion  of  the  spore ;  and  he  further  describes  a  peculiar 
condition  in  Coenonia,  in  which  the  cells  of  the  stalk  are  colorless, 
while  the  cellulose  walls  of  the  spores  in  the  sorus  are  yellowish. 


Irritability  op  the  Pseudoplasmodium. 

Certain  phenomena  connected  with  the  irritability  of  these  fructi- 
fying masses  are  of  sufficient  interest  to  merit  a  special  discussion. 
The  plastic  masses  of  naked  protoplasm  which  form  the  pseudoplas- 
modia  of  the  higher  forms,  furnish  excellent  illustrations  for  the 
study  of  the  irritability  of  such  fruiting  bodies  with  respect  to  cer- 
tain stimuli.  That  which  renders  these  phenomena  more  interest- 
ing is  the  fact  that  here  we  have  to  deal  structurally  with  an  aggre- 
gation of  individuals,  each  to  a  certain  extent  distinct,  while  physio- 
logically the  colony  acts  as  a  unit  with  respect  to  stimuli.  The 
response  of  the  pseudoplasmodium  is  similar  in  most  respects 
to  that  of  the  sporophores  of  certain  Myxomycetes  and  of  fungi, 
such  as  Pilobolus.  For  example,  young  pseudoplasmodia  of  Dicty- 
ostelium  and  Polysphondylium  are  strongly  heliotropic,  so  that  if  a 
culture  tube  be  turned  until  the  nutrient  surface  is  parallel  to  the 
source  of  light,  the  colony  will  turn  so  as  to  be  almost  parallel  to 
the  substratum.  In  general,  the  direction  taken  is  a  resultant 
between  that  induced  by  the  heliotropic  force  and  that  which 
causes  the  pseudoplasmodium  to  turn  at  right  angles  to  the  agar 
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surface.  The  fructification  comes  to  maturity  in  the  dark  as  well 
as  in  the  light,  and  when  the  light  is  thus  excluded,  the  colony  is 
invariably  elevated  at  right  angles  to  the  substratum. 

The  force  which  causes  the  fructification  to  be  directed  away 
from  the  substratum  and  at  right  angles  to  it,  b  in  all  probability 
negative  hydrotaxis.  It  is  true  that  a  colony  may  creep  up  the  side 
of  the  test  tube  in  which  it  is  cultivated,  finally  turning  away  from 
a  glass  surface  which  is  apparently  not  moist,  thus  leading  an 
observer  to  think  that  the  stimulus  may  be  caused  simply  by  con- 
tact with  a  solid  body.  Close  examination,  however,  reveals  the 
fact  that  the  water  lost  by  excretion  covers  the  creeping  pseudo- 
Plasmodium  and  that,  consequently,  the  substratum  is  wet  by  the 
excreted  water.  Even  more  conclusive  evidence  that  movement 
away  from  water  causes  the  elevation  of  the  pseudoplasmodium 
may  be  deduced  from  the  fact  that  when  a  colony  is  moving  along 
the  glass  side  of  a  culture  dish,  and  a  moist  body,  such  as  a  piece 
of  dung  or  wet  filter  paper,  be  placed  very  near  the  creeping 
pseudoplasmodium,  no  fructification  w^ill  be  formed  for  some  time 
and  the  creeping  may  continue  until  nearly  the  whole  of  the  colony 
is  utilized  in  the  production  of  stalk.  Evidently  the  presence  of 
the  moist  body  so  close  to  the  substratum  on  which  the  mass  is 
crawling  prevents  the  pseudoplasmodium  from  becoming  sufficiently 
dry  to  induce  it  to  turn  away  from  the  glass. 

The  fact  that  the  branches  in  the  case  of  Polysphondylium  are 
almost  invariably  inclined  slightly  upward  may  be  also  regarded 
as  further  supporting  this  belief.  It  appears  at  least  reasonable 
that  negatively  hydrotropic  forces  should  cause  the  small  branching 
colonies  to  be  directed  upward,  away  from  the  moist  substratum, 
as  well  as  away  from  the  main  stalk  from  which  they  arise. 

Gravity  does  not  seem  to  affect  the  young  colonies  in  the  least, 
for  the  pseudoplasmodia  may  be  directed  upward  or  downward  or 
horizontally,  according  to  the  orientation  of  the  substratum. 

The  pseudoplasmodia  of  most  of  the  other  species  of  Dictyoste- 
lium  and  Polysphondylium  further  present  a  curious  phenomenon, 
the  cause  of  which  is  as  yet  undetermined.  The  colonies  of  certain 
species  especially  tend  to  move  more  or  less  spirally,  like  twiners. 
Dr.  Thaxter  ('92)  has  called  attention  to  an  analogous  phenomenon 
in  the  Myxohactenaceae^  in  which  the  aggregated  rods  which  form 
the   fructifying   colonies  tend   to   move  in  "  whirlpools "    and   the 
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Stalk  shows  the  torsion  induced  by  the  spiral  ascent.  In  order  to 
determine  whether  the  force  of  gravity  may  have  caused  the  coil  in 
the  case  of  Dictyostelium  purpureum^  cultures  were  rotated  in  a 
horizontal  plane,  so  that  the  nutrient  agar  surface  was  placed  verti- 
cally, and  both  gravity  and  light  forces  were  thus  overcome.  Con- 
stant rotation  for  weeks  produced  no  perceptible  effect  on  the 
spirally  moving  pseudoplasmodia,  for  the  phenomenon  was  as  pro- 
nounced as  ever  and  occasionally  the  colonies  even  reversed  the 
usual  right  to  left  direction  and  twisted  from  left  to  right.  The 
stalks  usually  straighten  out  on  maturing  and  lose  the  spiral  appear- 
ance, thus  simulating  again  the  phenomena  observed  in  twiners 
among  higher  plants. 


General  Methods. 

Pure  cultures  have  been  utilized  as  far  as  possible  in  making 
this  study  of  the  life  history  of  these  organisms.  Cultures  of  dung 
and  of  decaying  substances  in  general  have  been  kept  in  covered 
crystallizing  dishes  or  in  tin  boxes,  and  as  forms  of  the  Acrasieae 
appeared  they  were  transferred  by  means  of  a  platinum  needle  to  a 
slant  culture  tube.  The  media  used  for  culture  tubes  includ^d  an 
attenuated  dung  decoction,  horse  dung  being  usually  employed,  a 
potato  decoction  and  a  peptone  nutrient  medium,  besides  several 
standard  culture  solutions,  such  as  Pfeffer*s  solution  for  cultivating 
fungi.  These  were  stiffened  with  from  about  1%  to  2.5%  of  agar- 
agar,  and  sterilized.  The  best  results  were  obtained  with  the  horse 
dung  decoction  tubes  and  with  the  peptone  nutrient  medium. 
While  all  of  the  Dictyosteliaceae  usually  grow  luxuriantly  upon 
either  of  these  substrata,  certain  species  seem  to  prefer  the  peptone 
medium,  Dictyoatdium  purpureum,  for  example,  growing  with 
astonishing  vigor  on  the  latter  medium.  In  a  strong  dung  decoc- 
tion, or  in  one  that  b  too  weak,  the  fruit  bodies  do  not  develop 
well,  if  at  all.  Even  in  tubes  made  with  nothing  but  distilled  water 
and  agar,  however,  fructifications  appear  in  small  numbers,  some 
nourishment  being  doubtless  obtained  from  the  gelatinous  substance 
of  the  alga. 

Sappinia,  as  mentioned  above,  failed  to  form  aggregations  on  cul- 
ture tubes,  while  Guttulinopsis  produced  fructifications  in  abundance. 
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Guttulinopsis,  however,  being  sessile  or  only  short  stalked,  is  kept 
running  with  great  difficulty  on  cultures  on  account  of  the  nmner- 
ous  bacteria  which  are  certain  to  be  transferred  with  the  sorus  and 
which  interfere  with  normal  development,  so  that,  while  studying 
these  organisms,  it  was  usually  necessary  to  transfer  them  often  to 
sterilized  dung  in  crystallizing  dishes. 

Drop  cultures  were  made  with  filtered  nutrient  media,  in  van 
Tieghem  cells,  or  on  thin  glass  covers  cemented  to  small  petri  or 
stender  dishes  by  means  of  a  mixture  of  vaseline  and  beeswax. 
Small,  shallow  stender  dishes  with  a  small  amount  of  water  in  the 
bottom  made  especially  favorable  moist  chambers  for  mia*oscopic 
study.  In  examining  drop  cultures  with  high  powers,  such  as 
immersion  lenses,  it  was  found  that  a  sufficient  amount  of  light 
could  be  directed  through  the  culture  dish  and  up  the  tube  of  the 
microscope  only  by  use  of  a  strong  "  bull's-eye  "  lens,  placed  so  as 
to  concentrate  the  light  from  a  Welsbach  gas  lamp  on  the  mirror. 
This  method  had  some  disadvantages  in  its  heating  effects,  some- 
times causing  the  thin  agar  to  soften  and  fall  below  the  focus  of  the 
objective,  but  in  general,  it  was  quite  satisfactory. 

As  killing  media  for  both  myxamoebae  and  fructifications,  Flem- 
ming's  mixture,  osmic  vapor,  acetic  methyl  green,  and  acetic  gentian 
violet  were  used.  One  of  the  best  nuclear  stains  for  the  vegetating 
myxamoebae  proved  to  be  acid  Delafield's  haematoxylin,  after  killing 
for  twenty-four  hours  with  Flemming's  mixture ;  while  methyl  green, 
following  the  fumes  of  osmic  acid,  also  proved  useful  in  this  respect 

Permanent  mounts  of  all  the  species  found  have  been  preserved 
in  glycerin  in  which  was  dissolved  a  little  eosin,  and  some  were 
mounted  in  balsam.  Since  the  sori  are  so  extremely  deliquescent, 
mature  fructifications  cannot  easily  be  carried  through  the  various 
processes  for  mounting  in  balsam  ;  young  fructifications  and  pseudo- 
plasmodia,  however,  are  sufficiently  adherent  to  permit  the  use  of 
such  reagents.  The  species  have  also  been  preserved  in  a  dry  state, 
on  dung  or  on  agar  dried  slowly,  or  on  paper  on  which  the  fructifi- 
cations have  been  formed,  and  type  specimens  as  well  as  slides  are 
preserved  in  the  cryptvgamic  herbarium  of  Harvard  University. 
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Summary. 

The  Acrasieae  are  naturally  divisible  into  the  Guttulmaceae  and 
the  Dictyosteliaceae,  These  groups  agree,  first,  in  the  fact  that  the 
individuals,  during  their  vegetative  state,  assume  the  form  of  amoe- 
boid cells  which  never  pass  through  a  swarm  cell  condition,  and 
secondly,  in  that  the  individuals,  during  the  fructifying  period,  prob- 
ably in  response  to  some  chemotropic  stimulus,  unite  to  form 
colonies,  called  pseudoplasmodia,  for  the  evident  purpose  of  form- 
ing fructifications. 

On  the  other  hand,  they  differ  widely  in  the  general  character  and 
structure  of  their  fructifications.  Those  of  the  OuUulhiaceaey  for 
example,  possess  little  or  no  differentiation,  while  those  of  the  Dictyo- 
steliaceae show  considerable  differentiation  among  the  individuals, 
both  in  structure  and  in  function. 

In  the  first  mentioned  group,  the  fructifications  consist  either  of 
sessile,  naked  masses  of  pseudospores  or  spores,  in  which  all  of  the 
individuals  are  similar  in  form,  or  of  stalked  sori,  in  which  there 
may  usually  be  observed  a  small  amount  of  differentiation,  in  that 
those  individuals  which,  together  with  an  enclosing  mucous  sub- 
stance, form  the  stalk,  retain  the  elongated  shape  of  the  myxamoe- 
bae,  instead  of  becoming  oval  or  spherical  bodies  as  do  those  indi- 
viduals in  the  sorus  at  the  summit. 

In  the  higher  group  of  the  Dictyosteliaceae,  the  myx amoebae  of 
the  fructifying  pseudoplasmodium  become  either  cells  of  the  more 
or  less  highly  differentiated  stalk,  or  spores  borne  in  a  sorus  at  the 
summit  of  the  stalk.  In  all  cases,  the  differentiation  consists  essen- 
tially in  the  vacuolation  of  those  individuals  which  are  destined  to 
take  part  in  stalk  formation.  Large  permanent  vacuoles,  usually 
one  to  each  individual,  are  formed  in  a  vertical  column  of  myx- 
amoebae,  which  is  centrally  placed  in  the  pseudoplasmodium,  the  num- 
ber of  individuals  which  thus  undergo  differentiation  being  usually 
directly  proportionate  to  the  size  of  the  aggregation.  Each  of  the 
turgid  vacuolated  myxamoebae  of  the  stalk  column  ultimately 
secretes  a  cellulose  wall,  which  becomes  firmly  cemented  to  the 
walls  of  surrounding  individuals,  and  the  mass  of  polygonal  stalk 
cells  thus  formed,  each  with  a  large  central  vacuole  and  a  small 
amount  of  peripheral  protoplasm,  closely  resembles  parenchymatous 
cells. 
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The  strength  and  rigidity  of  this  supporting  stalk  is  stUl  farther 
increased  by  the  maeus  deposited  on  its  exterior  by  the  colony  of 
undifferentiated  myxamoebae,  or  pseudoplasmodium,  as  it  ascends 
the  stalk  ;  and  a  mucous  membrane,  furthermore,  binds  the  base  of 
the  stalk  to  the  substratum. 

While  the  stalk  in  three  members  of  the  Dictyosteliaceae  consists 
either  of  a  single  row  of  similar  superposed  cells  or  a  more  or  less 
broad  column  of  similar  cells,  in  the  fourth  genus,  Coenonia,  the 
external  cells  of  the  column  are  still  further  differentiated  by  the 
formation  of  a  papilla  on  the  peripheral  wall  of  each,  and  the  sum- 
mit of  the  stalk  is  expanded  into  a  cupule. 

While  both  the  sessile  and  the  stalked  son  usually  consist  of  spheri- 
cal naked  masses  of  spores  or  pseudospores,  held  together  by  means 
of  a  mucous  substance,  in  Acrasis,  the  spores  are  in  a  single  row,  or 
chain,  surmounting  a  stalk  which  is  likewise  composed  of  a  single 
row  of  superposed  cells. 

In  the  fructifications  of  the  Ghittvlinaceae  occur  two  types  of  rest- 
ing bodies :  in  Guttulinopsis  and  in  Sappinia,  the  individuals,  dur- 
ing their  resting  condition,  become  encysted,  secreting  no  definite 
wall,  thus  forming  pseudospores ;  while  in  Guttulina,  the  individuals 
form  definitely  walled  spores.  In  the  higher  Dictyosteliaceaey  there 
invariably  occur  spores,  which  possess  a  single  membrane  composed 
of  cellulose,  augmented  in  the  case  of  Acrasis  by  a  cuticularized 
external  zone.  In  germination,  the  wall  of  the  spore  is  ruptured, 
while  in  the  case  of  the  pseudospore,  the  process  is  not  accompanied 
by  the  breaking  of  a  membrane,  but  the  resting  individuals  simply 
gradually  reassume  a  state  of  activity. 

In  the  individuals  of  Dictyostelium  and  Polysphondylium,  occur 
what  appear  to  be  two  types  of  division,  one  in  the  young  individ- 
uals shortly  after  germination,  and  the  other  during  the  subsequent 
active  amoeboid  condition.  The  first,  or  primary  division  occupies 
a  number  of  hours  and  is  accompanied  by  prolonged  nuclear  changes 
which  resemble  karyokinetic  division.  The  secondary  division  re- 
sembles rather  direct  division  and  takes  place  usually  within  a  few 
minutes. 

The  force  which  is  operative  in  inducing  the  fructification  to  be 
directed  away  from  the  substratum  is  evidently  negative  hydrotro- 
pism. While  gravity  does  not  seem  to  affect  the  direction  of  the 
sporophores,  the  fructifications,  at  least  of  the  higher  forms,  are 
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Strongly  heliotropic.  Finally,  the  stalks  of  certain  species  of  the 
IHctyosteliaceae  show  when  young  a  spiral  twist,  the  cause  of  which 
is  as  yet  undetermined. 


Systematic  Relations  op  the  Acrasibae. 

Affinities,  —  De  Bary  ('87)  and  other  wHters  on  the  Mycetozoa 
evidently  believed  in  the  common  origin  and  close  relationship  of 
the  Acrasieae  and  the  Myxomycetes,  as  well  as  in  the  development 
of  the  one  from  the  other.  De  Bary  regarded  it  as  more  probable 
that  the  plasmodium  of  the  Myxomycetes  has  proceeded  directly 
from  the  pseudoplasmodium  of  the  more  simple  Acrasieae  rather 
than  that  the  converse  order  of  development  was  followed.  He 
suggests  (p.  443)  that  "forms  like  Guttulina  may  have  developed 
phylogenetically  in  two  divergent  directions,  on  the  one  hand  into 
the  more  highly  differentiated  Acrasieae,  on  the  other  into  forms 
which  produce  plasmodia." 

Harper  (:00,  p.  285)  is  of  the  opinion  that  "there  can  be  no 
question  that  the  Acrasieae  represent  simpler  forms  out  of  which 
the  Myxomycetes  have  developed,  and  we  thus  have  a  develop- 
mental series  leading  from  simpler  to  more  complex  forms."  He 
adds,  however,  that  "the  plasmodium  and  capillitium,  occurring 
only  in  the  more  specialized  members  of  the  group,  are  plainly 
secondarily  acquired  structures  developed  as  additions  to  the  struc- 
tural features  of  the  Acrasieae  and  are  not  to  be  directly  homolo- 
gized  with  physiologically  equivalent  structures  in  other  groups." 

De  Bary  and  others,  on  the  other  hand,  would  even  derive  the 
Plasmodium  from  the  pseudoplasmodium  and  conceive  that  the 
aggregation  of  individuals  of  the  lower  group  becomes  fused  into 
one  mass  of  protoplasm  and  that  the  mass  then  prolongs  its  vegeta- 
tive existence  for  an  indefinite  time  before  proceeding  to  fructify. 
In  other  words,  the  coalescence  of  the  myxamoebae  in  the  Myxomy- 
cetes into  a  Plasmodium  and  the  final  redivision  of  the  plasmodium 
into  individuals  would  take  the  place  of  the  simple  aggregation  of 
individuals  in  the  Acrasieae. 

There  can  be  no  question  as  to  the  common  origin  of  the  Myxomy- 
cetes and  the  Acrasieae.  When,  however,  the  two  groups  are  care- 
fully compared  in  all  their  structural  and  physiological  phenomena. 
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it  appears  anlikely  that  the  Myxomjcetes  have  been  derived  directly 
from  the  simpler  organisms,  since  they  have  in  reality  but  one  fea- 
ture which  is  strictly  comparable,  namely,  the  amoeboid  stage  of 
their  existence. 

The  Plasmodium  is  evidently  not  at  all  analogous  to  the  pseudo- 
plasmodium,  as  Zopf  ('92)  and  others  have  pointed  out,  for  the 
aggregation  in  the  latter  case  is  not  a  vegetative  mass  as  is  the 
Plasmodium,  but  is  simply  a  heaping  up  of  individuals  for  the  pur- 
pose of  forming  a  fructifying  body,  and  it  therefore  follows  the 
vegetative  stage.  Moreover,  the  vegetating  plasmodium,  as  Harper 
has  suggested,  although  a  product  of  cell  fusions  without  nuclear 
fusion,  is  in  its  nutrition,  reactions  to  stimuli,  and  growth,  a  physio- 
logical unit,  just  as  a  myxamoeba  is  a  unit.  On  the  other  hand, 
the  pseudoplasmodium,  although  responding  as  one  mass  to  certain 
stimuli,  it  is  true,  is  not  in  the  least  a  unit,  since  the  individuality 
of  each  member  of  the  colony  is  preserved  throughout  the  develop- 
ment of  the  pseudoplasmodium  to  a  sporiferous  body.  Further- 
more, the  nuclei  of  the  plasmodium  multiply  greatly  during  its 
nutritive  stage,  (Lister,  '93)  as  well  as  again  during  the  preliminary 
fructifying  stage  (Strasburger,  *84 ;  Lister,  '93 ;  Harper,  :  00),  thus 
increasing  enormously  the  number  of  potential  individuals.  On  the 
other  hand,  the  individuals  of  the  pseudoplasmodium  of  the  Acra- 
sieae  do  not  increase  in  numbers  nor  are  there  nuclear  changes 
therein. 

Although  that  period  in  the  development  of  the  plasmodium 
which  may  be  termed  the  period  of  aggregation,  during  which  the 
protoplasm  heaps  up  preparatory  to  fructification,  is  comparable 
physiologically  with  the  pseudoplasmodium,  the  structural  differences 
between  the  two  at  this  time  are  very  apparent.  In  fact,  it  becomes 
evident  on  careful  comparison  throughout  their  development,  that 
the  only  strictly  comparable  portion,  structurally,  in  the  two  groups 
is,  as  mentioned  above,  the  amoeboid  stage  of  their  existence, 
since  the  life  cycle  of  the  Acrasieae  includes  neither  the  swarm  cell 
nor  the  plasmodium  condition  of  the  moro  highly  differentiated 
order,  while  the  sporophores  of  the  two,  furthermore,  show  little 
resemblance.  We  may,  however,  see  some  likeness  perhaps  in  the 
stalk  of  Stemonitis,  in  that  it  is  formed  somewhat  similarly,  as  a 
central  supporting  column,  but  neither  the  main  stalk  nor  the  capil- 
litium  in  this  case  is  protoplasmic  in  nature.     Again,  some  members 
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of  the  Phyaaracecie  possess  stalks,  each  composed  of  a  colamn  of 
cells  surrounded  by  a  mucous  sheath, —  conditions  which  may  be 
compared  with  those  in  the  stalks  of  the  Acrasieae. 

Morphologically,  therefore,  the  plasmodium  cannot  be  assumed  to 
have  been  derived  from  the  pseudoplasraodium,  since  there  are  no 
evident  resemblances  between  the  two  and  consequently  the  Acra- 
sieae and  the  Myxomycetes  may  be  regarded  as  related  only  through 
the  Amoebae,  with  which  their  myxamoeba  condition  indicates 
undoubted  relationship.  While,  in  drawing  this  conclusion,  there 
may  seem  to  be  danger  of  interpreting  lack  of  analogy  as  lack  of 
homology,  it  is  nevertheless  difficult  if  not  impossible  to  conceive 
of  a  near  relationship  between  two  such  diverse  structures,  whose 
morphological  as  well  as  physiological  differences  are  so  apparent. 
The  facts,  therefore,  seem  to  indicate  that  instead  of  having  but  one 
series  of  organisms  forming  one  genetic  line,  as  believed  by  de  Bary 
and  other  writers,  we  have  two  distinctly  divergent  and  genetically 
independent  senes  which  may  have  had  a  common  origin. 

Zopf  ('92)  has  suggested  that  the  Labyrinth uleae  may  form  in 
some  respects  a  link  intermediate  between  the  Acrasieae  and  the 
Myxomycetes.  To  uphold  this  view,  Zopf  regards  the  net-plas- 
modium  of  the  Labyrinthuleae  as  the  homologue  of  both  the 
pseudoplasmodium  and  the  plasmodium,  and  he  also  believes  that 
this  structure  indicates  closer  affinities  with  the  Acrasieae  than  with 
its  higher  relative,  since  the  net-plasmodium,  in  his  opinion,  pre- 
sents conditions  in  the  partial  fusion  of  the  individuals  which  are 
more  nearly  comparable  with  the  conditions  we  have  in  the  pseudo- 
plasmodium, in  which  the  individuals  are  wholly  distinct.  While 
it  is  true  that  the  vegetative  net-plasmodium  may  be  comparable 
to  a  certain  degree  with  the  plasmodium  of  the  Myxomycetes,  it 
should  not  be  regarded  as  the  homologue  of  the  pseudoplasmodium 
of  the  Acrasieae,  since  the  latter  is  a  phenomenon  having  to  do  with 
fructification  and  not  with  vegetation.  In  fact,  that  portion  of  the 
life  history  of  the  Labyrinthuleae  which  is  in  the  least  comparable 
with  the  pseudoplasmodium  is  not  the  so  called  vegetative  net- 
plasmodium  but  rather  the  heaping  up  of  the  individuals  prepara- 
tory to  their  encystment  in  fructifying  masses.  In  the  case  of  the 
dung-inhabiting  Diplophrys  stercoreay  for  example,  the  external 
resemblance  of  the  fnictifying  colony  to  that  of  Guttulinopsis  is 
certainly  striking,  so  that  when  it  appeared  in  laboratory  cultures 
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in  Cambridge,  it  was  readily  mistaken  for  one  of  the  latter  genus. 
Notwithstanding  the  fact,  however,  that  we  may  call  the  fractifying 
colonies  of  the  Labjrinthuleae  and  the  Acrasieae  physiologically 
equivalent,  when  we  come  to  compare  the  individuals  of  the  two 
groups,  we  see  no  evident  points  of  resemblance.  The  spindle 
shaped  individuals,  at  least  in  Diplophrys  stercorea  and  presumably 
in  other  members  of  the  group,  do  not  show  the  amoeboid  move- 
ments and  internal  protoplasmic  sti*eaming  of  the  myxamoebae,  and 
they  are  flexible  only  to  a  slight  degree.  Moreover,  in  their  nuclei 
and  in  the  peculiar  mode  of  division,  the  individuals  do  not  resemble 
in  the  least  those  of  the  Acrasieae.  In  the  peculiar,  fine,  elongated 
pseudopodia  of  Diplophrys,  which  are  constantly  borne  at  two 
definite  points  and  which  are  not  variable  in  form  and  origin  as  are 
those  of  the  Amoebae,  this  organism  shows  close  resemblances  to 
the  Reticulariidae  rather  than  to  the  Amoebae  with  which  Zopf 
associates  the  group.  The  individuals  of  the  Labyrinthuleae,  in 
their  fusiform  shape,  in  their  internal  structure,  and  in  their  oblique 
division,  as  well  as  in  their  peculiar  mode  of  locomotion,  clearly 
differ  widely  in  character  from  the  myxamoebae  of  the  Acrasieae 
and  of  the  Myxomycetes.  It  follows,  therefore,  that,  although  some 
similarities  are  undoubtedly  present  between  the  fructifications  of 
the  Labyrinthuleae  and  those  of  certain  simpler  forms  of  the  Acra- 
sieae, the  likeness  may  be  regarded  as  probably  accidental  and 
confined  to  external  resemblances  only. 

In  searching  for  undoubted  affinities  of  the  Acrasieae,  de  Bary 
has  pointed  out  that  we  are  led  by  a  very  short  step  to  the  Amoe- 
bae. The  latter  are  organisms  which  have  the  amoeboid  movements 
of  the  myxamoebae,  which  multiply  similarly  by  successive  division, 
but  which  do  not  form  aggregations  in  any  way.  They  may  pass 
singly  and  without  aggregation  into  encysted  states,  which  are  simi- 
lar in  all  respects  to  microcysts  and  which  do  not  essentially  differ 
from  the  spores  of  the  higher  Acrasieae.  Indeed,  in  Sappinia  we 
have  a  naked  amoeba  which  undergoes  encystment  either  singly  or 
in  occasional  aggregations  at  the  ends  of  projections  above  the  sur- 
face of  the  substratum.  It  tlius  essentially  differs  from  Guttulinopsis 
only  in  the  fact  that  the  colonies  of  myxamoebae  of  the  latter  aggre- 
gate in  response  to  some  chemotactic  stimulus.  We  may  readily 
believe  that  the  pseud oplasmodium  of  the  Acrasieae  may  have  arisen 
from  forms  which  had  habits  similar  to  those  of  Sappinia,  and  that 
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the  latter  forms  a  perfect  connecting  link  between  the  Amoebae^ 
with  which  it  has  perhaps  closer  relationships,  and  the  Acrasieae. 

In  tracing  the  relationship  of  the  allied  Myxomycetes,  de  Bary 
goes  a  step  below  the  Amoebae  to  the  Flagellatae.  As  he  has 
pointed  oat,  the  occurrence  of  such  a  significant  stage  as  the  flagel- 
late swarm  cell  condition  so  early  in  the  developmental  history  of 
the  Myxomycetes,  renders  highly  probable  the  near  genetic  relation- 
ship of  this  group  with  the  Flagellatae,  with  which,  however,  the 
Acrasieae  show  no  close  and  direct  connection.  Zopf  has  further 
shown  that  the  Myxomycetes  are  probably  closely  related  to  certain 
forms  of  the  Monadineae. 

It  may  be  suggested  in  this  connection,  that  we  have  in  the  ten- 
dency of  the  members  of  the  Acrasieae  to  form  the  so  called  fructify- 
ing colonies  of  individuals  in  response  to  chemotactic  influences, 
probably  a  plant  character  rather  than  an  animal  one.  While  it  is  true 
that  many  Protozoa  respond  to  certain  stimuli  and  some  undoubted 
members  of  this  group  may  even  form  colonies  of  vegetating  cells 
resulting  probably  in  most  cases  from  an  incomplete  separation  of 
daughter  individuals,  no  known  protozoan,  so  far  as  I  am  aware, 
forms  aggregations  for  the  evident  purpose  of  forming  resting 
masses  of  spores  or  cysts,  as  do  Diplophrys  stercorea,  and  probably 
other  members  of  the  Labyrinthuleae,  the  Acrasieae,  the  Myxomy- 
cetes, and  the  Myxobacteriaceae. 

Opinions  have  varied  much  concerning  the  possible  relationships 
that  the  Mycetozoa  may  sustain  to  higher  forms.  De  Bary  has 
influenced  opinion  in  this  respect  more  perhaps  than  any  other 
investigator  because  of  his  belief  that  these  organisms  are  the  termi- 
nal members  of  a  series  of  forms,  and  that  they  do  not  connect  with 
any  higher  group,  while  others  have  sought  to  show  genetic  con- 
nection with  the  Fungi  in  various  ways.  It  is  of  historical  interest 
only  that  Fries  ('29)  placed  the  slime-moulds  among  the  Gaster- 
omycetes  on  the  strength  of  a  mere  superficial  resemblance  between 
the  mature  sporangia  in  the  two  groups ;  while  Brefeld  ('69),  at  first 
misled  by  erroneous  interpretations,  held  the  opinion  that  Dictyo- 
stelium  might  connect  the  two  groups  through  Mucor.  Cornu's 
belief  that  the  Mycetozoa  might  be  connected  with  the  Fungi 
through  those  Chytridineae  which  produce  amoeboid  cells,  was  per- 
haps founded  on  a  more  substantial  resemblance.  For  example,  the 
Myxochytridineae,  in   their  possession   of  flagellate   or  amoeboid 
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swarm  spores,  or  occasionally  a  vegetative  body  which  shows  amoe- 
boid movements,  show  characters  which  are  similar  in  some  respects 
to  those  of  the  Mycetozoa.  Furthermore,  as  Harper  (:00)  has 
pointed  out,  the  method  of  formation  of  spores  in  the  sporangia  of 
Myxomycetes  by  progressive  cleavage,  points  to  another  similarity 
to  the  Fungi,  since  the  phenomenon  is  similar  to  that  observed  in 
the  sporangia  of  Sjmchytrium,  Pilobolus,  and  other  members  of  the 
group. 

As  pointed  out  by  Dr.  Thaxter  ('92),  there  is  also  in  the  life  his- 
tory of  the  Myxobacteriaceae  a  phenomenon  which  presents  a  cer- 
tain striking  resemblance  to  the  Acrasieae.  These  organisms  are 
distinguished  from  other  bacteria  in  having  two  definitely  recurring 
periods  in  their  life  cycle  —  "one  of  vegetation,  the  other  of  fructi- 
fication or  pseudo-fructification  through  the  simultaneous  and  con- 
certed action  of  numerous  individuals."  During  the  vegetative 
stage,  the  rods  lie  separate.  Through  some  contagious  impulse, 
they  concentrate  toward  central  points,  by  means  of  oscillating 
motions,  pile  up  one  on  another  and  become  either  gradually  changed 
into  rounded  spores,  as  in  one  group,  or  else  encysted  en  masse. 
In  Myxococcus,  the  spores  are  heaped  in  stalked  or  sessile  sori  and 
the  fructifications  resemble  those  of  Guttulinopsis  and  Guttulina.  In 
the  more  complicated  forms  of  the  Myxobacteriaceae  in  which 
pseudocysts  are  produced,  the  fructifications  show  little  external 
resemblance,  it  is  true,  to  those  of  the  Acrasieae,  yet  one  may  read- 
ily compare  the  encysted  masses  of  but  slightly  modified  rods  which 
are  enclosed  in  mucus,  to  the  microcyst  aggregations  of  Guttulinopsis, 
since  in  both  cases  little  modified  individuals  are  held  en  masse  by 
a  mucous  substance. 

Especially  does  the  possession  of  the  physiological  equivalent,  the 
aggregation  of  bacteria,  or  **  pseudoplasmodium,"  recall  at  once  the 
Acrasieae.  De  Bary  considered  the  aggregation  of  myxamoebae 
in  the  lower  order  and  the  fusion  into  plasmodia  in  the  higher  organ- 
isms, as  the  crucial  marks  separating  the  Mycetozoa  from  all  other 
forms.  In  this  group  of  bacteria,  also,  we  have  another  instance  of 
pseud oplasmodium  formation.  But,  as  cautiously  suggested  by  Dr. 
Thaxter,  notwithstanding  the  fact  that  the  general  nature  of  the  two 
corresponding  periods  in  the  Myxobacteriaceae  and  in  the  Acrasieae 
is  in  certain  respects  practically  identical,  the  resemblance  may  be 
purely  accidental,  since  the  cells  of  the  two  organisms  appear  to  dif- 
fer so  widely  in  character. 


Digitized  by  VjOOQIC 


OLIVE:  MONOGRAPH  OF  THE  ACRASIEAE.  497 

ACRASXEAE  van  Tieghem,  1880. 

Saprophytic,  usually  copropLilous  organisms,  having  two  definitely 
recurring  stages,  —  a  vegetative  period,  in  which  independent 
myxamoebae  crawl  about  by  means  of  amoeboid  movements  and 
undergo  multiplication  by  division;  and  a  fructifying  period,  in 
which  the  myxamoebae  typically  aggregate  into  colonies  called 
pseudoplasmodia  and  form  either  spores  or  pseudospores,  held 
together  by  a  mucous  substance,  and  borne  in  stalked  or  sessile 
naked  masses,  or  sori. 


Sappixiaceae. 

Myxamoebae  comparatively  large,  with  lobose  pseudopodia.  The 
resting  stage  consists  either  of  a  single  encysted  individual  or  of 
many  individuals  encysted  in  masses  at  the  ends  of  projections  of 
the  substratum. 

This  group  is  included  here  only  provisionally,  since  the  amoebae 
normally  become  encysted  singly,  thus  forming  microcysts,  and  do 
not  show  the  characteristic  phenomenon  of  aggregation,  or  colony 
formation.  The  aggregations  which,  it  is  true,  often  occur  at  the 
distal  ends  of  small  projections  above  the  surface  of  the  substratum, 
do  not  appear  to  be  due  to  any  chemotactic  stimulus  such  as  must 
be  assumed  to  cause  the  formation  of  true  pseudoplasmodia,  but, 
although  they  may  perhaps  suggest  the  possible  beginnings  of  such 
conditions,  they  are  probably  accidental,  resulting  rather  from  a 
tendency  of  the  amoebae  to  seek  drier  situations  at  the  period  of 
fructification. 

Sappinia  Dangeard,  1896. 

Plate  5,  fig.  1-7. 

Characters  are  those  of  the  order. 

Sappinia  pedata  Dangeard. 

Le  Botaniste,  t.  5,  p.  1-20,  5  figs,  in  text,  1896. 
Amoebae  forming  resting  conditions  of  three  kinds:   ^^amibes 
p^dicell^s,"  in  which  they  are  transformed  into  a  pear  shaped  body 
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without  definite  wall,  raised  above  the  substratum  by  a  stalk  of 
about  equal  length;  ^'kystes  p^dicell^s,"  in  which  they  are  similarly 
modified  but  form  a  definite  wall  about  the  oval  body;  and  "spores," 
in  which  groups  of  individuals  become  encysted  at  the  ends  of  pro- 
jections from  the  substratum. 

On  dung  of  horse,  cow,  dog.  France;  Russia;  Massachosetts ; 
Indiana. 

At  least  two  species  of  this  genus  appear  to  be  common  on  various 
kinds  of  dung  in  this  country,  but  owing  to  the  fact  that  Dangeard 
gives  no  measurements,  I  have  been  uncertain  which  of  them  should 
be  referred  to  Sappinia  pedata.  The  larger  and  more  frequent 
of  the  American  species,  which  I  have  assumed  to  belong  to  Sap- 
pinia pedaUij  has  the  following  measurements :  stalk  of  the  "  ami- 
bes  p^dicejl^es ",  30  ft-125  /*  long;  head,  30  ft-60  ft  long;  rounded 
individuab  ("  spores  ")  of  the  aggregations,  20  fi-50  ft  in  diameter. 
The  smaller  form,  which  should  probably  be  separated  as  a  disUnct 
species,  has  stalked  individuals  measuiing  30  ft-40  ft  in  length,  by 
15  ft  in  diameter,  while  the  rounded  encysted  ones  of  the  masses 
measure  15  fi-25  ft  in  diameter.  In  both  forms,  resting  bodies 
comparable  to  the  aggregated  "  spores "  occur,  as  well  as  "  amibes 
p^dicellees,"  although  I  have  not  as  yet  observed  the  definitely 
walled  "  kystes  "  which  Dangeard  appears  to  distinguish  from  them. 

The  bodies  which  Dangeard  calls  "  spores,"  are,  at  least  in  the 
American  forms,  not  true  spores  but  merely  encysted  individuals 
which  do  not  possess  a  definite  wall  and  which  may  be  revived  into 
an  active  condition  simply  by  placing  them  in  water  or  in  a  nutrient 
decoction.  Furthermore,  while  Dangeard  found  his  organism  on 
old  cultures  which  had  gone  through  several  alternating  stages  of 
dryness  and  wetness,  the  American  representatives  were  observed 
only  in  fresh  cultures. 

It  is  highly  probable  that  the  two  species  of  dung  amoebae 
described  by  Cienkowsky  ('73)  in  his  article  on  GuttuUua  rosea^ 
and  to  which,  so  far  as  I  am  able  to  find,  he  gave  no  names,  were 
similar  to  Sappinia;  for  he  describes  them  as  collecting  into  a 
naked  sphencal  mass  and  certain  ones  as  having  the  "  peculiarity  of 
stretching  themselves  out  into  a  long  foot  with  which  they  attach 
themselves  immovably  to  the  substratum,  the  free  end  of  the 
individual   being    erected   perpendicularly   into   the  air."     Among 
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these  amoebae  that  Cienkowsky  examined,  he  noted  oue  especially 
which  was  easily  distinguished  by  the  presence  of  two  nuclei  con- 
nected with  each  other.  This  double  nucleus  is  also  a  feature  which 
Dangeard  observed  in  Sappinia  and  he  regarded  it  as  a  stage  of 
nuclear  division.  Many  of  the  individuals  of  the  American  forms 
showed  the  same  peculiarity  even  in  the  resting  encysted  condition, 
but  I  was  not  able  to  decide  whether  they  were  concerned  with  the 
phenomena  of  nuclear  division.  Gruber  has,  in  fact,  described  a 
species,  Amoeba  binucleata^  which  normally  possesses  a  double 
nucleus,  so  that  the  conditions  in  Sappinia  may  be  of  a  similar 
nature. 

It  is,  moreover,  not  impossible  that  in  the  union  of  numerous 
individuals  of  Amoeba  verrucosa  into  a  common  aggregation, 
described  by  Rhumbler  ('96),  we  have  a  phenomenon  similar  to  the 
aggregation  in  Sappinia.  It  is  suggested  by  Calkins,  however, 
(:01,  p.  218)  that  the  phenomenon  in  the  case  of  Amoeba  verrucosa 
may  be  the  result  of  the  production  of  numerous  swarm  spores,  aa 
in  Paramoeba. 

GUTTULINACEAE. 

Myxamoebae  either  Umax  shaped,  without  pseAdopodia,  or  of 
the  ordinary  form  with  rounded  or  lobose  short  pseudopodia.  Sori, 
irregular  in  shape  or  spherical,  sessile  or  stalked,  consisting  either 
of  spores,  which  possess  a  definite  wall  of  cellulose  or  similar  sub- 
stance, or  of  pseudospores,  which  are  simply  encysted  individuals 
without  definite  walls. 

GhittalinopBis  Olive,  1901. 

Plate  5,  fig.  8-22,  26,  26. 

Proc.  Amer.  acad.  arts  and  sci.,  vol.  37,  p.  335,  1901. 
Myxamoebae  having  lobose  pseudopodia.     Sori  sessile  or  stalked, 
composed   of  pseudospores,   those  of  the    stalk    usually    slightly 
elongated. 

Oattulinopsis  ▼nlgaris  Olive.    Plate  5,  fig.  8-19. 

Proc.  Amer.  acad.  arts  and  sci.,  vol.  37,  p.  336,  1901. 
Sori   usually  stalked,   sometimes  sessile,  about  150  ft-500  ft  in 
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height,  by  150  /x-400  fx  broad.  Fructifi cations  varying  in  color  from 
whitish  to  dirty  yellowish  according  to  the  character  of  the  substra- 
tum and  the  dryness  of  the  sorus.  Pseud ospores  usually  irregularly 
spherical,  about  4  fi-8  ft  in  diameter. 

On  dung  of  horse,  cow,  pig,  mouse,  muskrat,  etc.  Maine; 
Massachusetts ;  Alabama ;  Indiana ;  Porto  Rico. 

This  organism,  which  has  conspicuous  fructifications  so  large  that 
they  may  readily  be  seen  with  the  naked  eye,  is  evidently  of  com- 
mon occurrence,  for  it  has  been  met  with  quite  frequently  on  fresh 
cultures  of  various  kinds  of  dung.  On  the  dung  of  chicken  and 
goose,  I  have  obtained  several  times  a  form  which  shows  at  least 
varietal  distinctions  from  G.  vulgaris.  The  fructifications,  for 
example,  are  usually  larger  and  the  pseudospores  are  somewhat 
smaller  than  in  the  type.  While  the  pseudospores  of  this  form  are 
usually  spherical  and  3  /x-5  /x  in  diameter,  they  may  be  oval  and  4  ^ 
-6  ft  by  5  ft-7  ft;  the  son  of  the  variety,  further^  may  be  either 
sessile  or  short  stalked  and  200  ftr-500  ft  by  200  fir-700  ft. 

Although  Guttidina  aurea  of  van  Tieghem  may  prove  to  be  iden- 
tical with  the  above  species,  with  which  it  agrees  in  the  measure- 
ments of  its  resting  bodies,  the  fact  that,  according  to  the  original 
description,  this  organism  possesses  resting  bodies  which  are  charac- 
terized as  "  spores,"  having  a  golden  yellow  color,  renders  it  improb- 
able that  the  two  forms  are  the  same. 

Onttnlinopsis  stipitata  Olive.    Plate  5,  fig.  25-26. 
Proc.  Amer.  acad.  arts  and  sci.,  vol.  37,  p.  336,  1901. 

Sori  yellowish  white,  long  stalked,  the  stalk  composed  of  indi- 
viduals similar  to  those  of  the  head.  Sorus  about  3  mm.-1.2  cm. 
high ;  the  stalk  about  800  ft  long,  the  head  250  ft  in  diameter. 

On  dung  of  dog.    New  Haven,  Conn. 

This  species,  the  largest  representative  of  the  genus,  has  been 
met  with  but  once,  and  is  founded  on  a  mounted  specimen  and  dried 
material  collected  at  New  Haven  some  years  ago  by  Dr.  Thaxter. 
It  is  especially  characterized  by  its  long  stalk,  which,  unlike  that  of 
the  following  form,  is  composed  of  cells  similar  in  shape  and  size  to 
those  of  the  sorus. 


Digitized  by  VjOOQIC 


OLIVE  :   MONOGRAPH  OF  THE  ACRASIEAE.  501 

Oattulinopsis  clavata  Olive.    Plate  5,  fig.  20-22. 
Proc.  Amer.  acad.  arts  and  sci.,  vol.  37,  p.  336,  1901. 

Sori  yellowish  white  when  young,  comparatively  long  stalked, 
the  stalk  composed  of  a  column  of  slightly  elongated  individuals 
sorronnded  by  mucus.  The  stalk  cells  held  within  the  peripheral 
mucus,  adhere  together  after  the  deliquescence  of  the  pseudospores 
of  the  head,  forming  at  the  apex  a  rounded  or  conical  columella  of 
elongated,  adherent  cells.  Sorus  about  400  fi-800  /x  in  height,  the 
stalk  about  170  fir-250  fi  long,  the  head  100  fi-400  fi  in  diameter. 
Pseudospores  of  the  head  somewhat  broadly  oval,  3  ft-4  ft  by  6  /x-7  /u^ 
or  spherical,  then  4  /a-5  ft  in  diameter ;  those  of  the  stalk  about  3  /x 
-5  /x  by  7  ft-10  ft. 

On  dung  of  dog.    Cambridge,  Mass. ;  Indiana. 

This  distinct  species  has  been  frequently  met  with  in  fresh  cul- 
tures of  the  dung  on  which  it  has  its  habitat.  The  base  of  the  stalk 
furthermore,  is  often  imbedded  in  an  abundant  mucus,  which  is 
especially  noticeable  when  it  swells  after  being  placed  in  the  water. 
Although  the  differentiation  in  shape  seen  in  the  individuals  of  the 
stalk  is  indeed  slight,  such  a  phenomenon,  nevertheless,  serves  to 
suggest  the  possible  beginnings  of  stalk  differentiation  leading  to 
the  complicated  conditions  observed  in  the  Dictyosteliaceae. 

Oattnlina  Cienkowsky,  1873. 
Plate  5,  fig.  23-24,  27-39. 

Trans,  bot.  sec.  4th  meeting  of  Rush.  nat.  at  Kazan,  1873. 
Myxamoebae  normally  Umax  shaped,  without  pseudopodia.     Sori 
Irregular  in  shape  or  spherical,  sessile  or  stalked,  composed  of  spores 
which  have  a  definite  protective  cell  wall.    The  cells  of  the  stalks 
somewhat  differentiated  in  shape. 

Oattulina  rosea  Cienkowsky. 

Trans,  bot.  sec.  4th  meeting  of  Russ.  nat.  at  Kazan,  1873. 

"  Sori  short  stalked  and  rose  colored ;  head  700  /x  long,  supported 
upon  a  stalk  of  about  equal  length.  Spores  of  the  head  spherical ; 
those  of  the  stalk  closely  laid  and  wedge  shaped." 

On  dead  wood.     Russia. 
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This  form  has  never  been  met  with,  so  far  as  I  am  aware,  since 
its  original  discovery.  In  view  of  the  fact  that  the  article  above 
qaoted  marks  the  earliest  record  of  pseadoplasmodiam  formation, 
and  also  that  this  is  a  type  to  which  van  Tieghem  and  Fayod  have 
doubtfully  referred  other  forms,  it  is  unfortunate  that  GruUtdina 
rosea  is  not  described  more  adequately  and  illustrated  by  drawings. 

The  following  translation  of  that  portion  of  the  original  descrip- 
tion, which  is  in  Russian,  that  relates  to  this  form  is  appended  for 
convenience  of  reference.  In  Just's  Jahresbericht  of  1873,  may  also 
be  found  an  accurate  translation  of  the  complete  article,  with  the 
exception  of  some  minor  omissions  relating  to  Sappinia-like  amoebae. 

"  Guttidina  rosea  represents  a  simplified  type  of  the  Myxomycetes. 
It  appears  as  a  microscopic  drop  of  rose  color,  attaining  a  length  of 
.07  mm.  and  borne  upon  a  stalk  of  about  equal  length.  Guttulina 
consists  of  a  heap  of  cells,  which  is  not  covered  with  a  common 
membrane.  In  the  head,  the  cells  are  globular,  and  in  the  base  they 
are  closely  laid  and  show  wedge  shaped  individuals,  arranged  in 
rows.  All  the  cells  contain  a  red  protoplasm  and  a  nucleus;  in 
water  the  whole  contents  of  the  cell  germinate  and  appear  in  the 
form  of  an  amoeba,  similar  to  Amoeba  Umax  Dujardin,  the  fusion 
of  which  the  author  did  not  observe.  In  a  young  condition,  they 
divide.  From  this  account,  it  appears  that  G.  rosea  represents  a 
new  organism,  which  is  similar  to  Dictyostdium  mucoroicks  Brefeld, 
but  without  the  enveloping  membrane,  and  the  amoebae  here  only 
heap  up,  form  cysts  or  spores  and  do  not  fuse." 

Oattulina  protea  Fayod.    Plate  5,  fig.  27-39. 
Bot.  zeit.,  bd.  41,  p.  167-177,  pi.  2,  1883. 
Coproniyxa  protea  Zopf . 
Son  1-3  mm.  high,  sessile  or  short  stalked,  of  somewhat  irregular 
form,  yellowish  white,  with  crystalline  lustre.     Spores  9  /a  by  14  fi; 
hyaline,  colorless  or  slightly  yellowish,  more  or  less  oblong  or  oval, 
bean  shaped,  or  almost  triangular  in  outline. 
On  dung  of  horse  or  cow.    Germany. 

This  form,  which  is  known  only  from  Fayod's  original  description, 
is  retained  under  its  original  name,  notwithstanding  the  fact  that  it 
has  been  separated  by  Zopf  under  the  name  Copromyza  on  the 
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ground  that  '^  the  myxamoebae  undergo  no  differentiation  into  stalk 
and  head  cells,  whereas  in  Cienkowskj's  form,  there  is  a  slight  dif- 
ferentiation." The  fact  that  certain  species  of  Guttulinopsis  show 
both  stalked  and  sessile  forms  in  the  same  culture  diminishes  the 
importance  of  the  stalk  as  a  character  of  generic  value  and  justifies 
the  resumption  of  the  original  name  given  by  Fayod. 

Ghittalina  anrea  van  Tieghem. 
Bull,  de  la  soc.  bot.  de  France,  t.  27,  p.  317,  1880. 

"  Ghittidina  aurea  has  its  fruit  pedicelled  and  resembles  closely 
O.  rosea,  but  differs  in  color.  Spores  spherical,  4  /x-6  /u^  golden 
yellow.     Upon  dung  of  horse."     France. 

Ghittalina  sessilis  van  Tieghem. 

Bull,  de  la  soc.  bot.  de  France,  t.  27,  p.  317,  1880. 

^'  Fruit  sessile ;  a  simple  droplet  of  pure  white,  resting  directly  on 
the  substratum.  Spores  oval,  colorless,  aggregated  in  a  sphere 
and  cemented,  as  in  the  preceding  species,  by  a  gelatinous  substance, 
4  ft  X  8  fu    On  the  integument  of  beans  in  a  state  of  decay."    France. 

Ghitttdina  aurea  and  G.  sessilis  are  known  only  from  the  original 
descriptions  above  quoted.  Should  it  prove  that  these  two  forms 
possess  pseudospores  instead  of  spores,  they  should  then  be  trans- 
ferred to  Guttulinopsis. 

A  form  found  on  skunk  dung  by  Dr.  Thaxter  (pi.  5,  fig.  23- 
24)  possesses  oval,  colorless,  resting  bodies  of  approximately  the 
same  size  as  those  of  Ghittulina  sessilis.  Lack  of  figures  and  of 
other  sufficient  information  concerning  van  Tieghem's  species  pre- 
vents, however,  any  certainty  as  to  the  relationships  of  the  two 
organisms. 


DiCTYOSTELiACEAE  Rostafiuski. 

Myxamoebae  possessing  slender  elongated  pseudopodia.  Sori 
consisting  of  spherical  masses  of  spores  or  of  a  chain  of  spores ; 
stalked,  the  stalks  composed  of  distinct  parenchyma-like  cells  with 
cellulose  walls. 
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Acrasis  van  Tieghem,  1880. 

Bull,  de  la  soc.  bot.  de  France,  t  27,  p.  317, 1880. 
Spores  concatenate,  terminating  an  erect  simple  filament  consist- 
ing of  a  single  row  of  superposed  cells. 

Acrasis  grannlata  van  Tieghem. 

Bull,  de  la  soc.  bot.  de  France,  t.  27,  p.  317,  1880. 

Spores  spherical,  with  a  slightly  roughened  or  granular  wall,  hav- 
ing a  cuticularized  external  portion  of  deep  violet  color;  10  ft-15  ft 
in  diameter,  often  unequal  in  the  same  chain,  the  chain  varying 
much  in  the  number  of  component  spores  and  cells. 

On  a  culture  of  beer  yeast.     France. 

This  species  also  is  known  only  from  the  original  description. 
Although  the  writer  has  made  many  cultures  of  all  sorts  of  brewery 
products,  the  form  has  not  been  found. 

Van  Tieghem  has  noted  in  his  article  on  this  organism  that  luxuri- 
ant conditions  sometimes  yield  fnictifications  in  which  several  stalks 
are  intimately  united  so  that  a  colony  is  formed  which,  with  the 
exception  of  the  blackish  color,  resembles  a  Coremium. 

Dictyosteliam  Brefeld,  1869. 

Plates  6,  7,  8. 

Son  stalked  ;  the  stalk  simple  or  only  occasionally  bearing  irreg- 
ularly disposed  branches ;  luxuriant  fructifications  frequently  gre- 
garious.    Sori  spherical,  or  subglobose. 

Dictyostelium  macoroides  Brefeld.     Plate  8,  fig.  107. 
Abh.  d.  Senck.  nat.  ges.,  bd.  7,  p.  85-107,  pi.  1-3,  1869. 
Ceratopodium  elegans  Sorokin. 
Sorus  and  stalk  white,  or  when  old,  yellowish ;  the  fructifications 
vary  in  height  from  2-3  mm.  to  1  cm.  or  more.     Spores  oval  or 
elongated  ellipsoid,  2.4  ft-3  /x  by  4  ft-6  /uu 

On  the  dung  of  various  animals,  such  as  horse,  rabbit,  dog,  guinea 
pig,  grouse,  etc.    Also  found  on  cultures  of  yeast,  paper,  fleshy  fungi. 
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etc.,  ia  a  state  of  decomposition.       Germany;   Russia;   England; 
common  in  America. 

This  very  common  species  is  extremely  variable  in  the  size  of  its 
spores  and  fnictifications.  The  limits  of  the  spore  measurements 
as  given  by  Brefeld  in  his  original  description  have  been  therefore 
somewhat  increased.  The  sori  also,  like  those  of  other  species  of 
Dictyostelium,  are  quite  variable  in  size,  ranging  from  about  100  fi- 
600  /x  in  diameter. 

It  has  been  mentioned  before  in  the  first  part  of  this  paper  that 
Coemans  ('63),  misled  by  finding  Dictyostelium  in  close  proximity 
with  certain  moulds,  regarded  it  as  a  pycnidial  condition  of  Rhizopus ; 
his  account,  moreover,  is  the  first  published  observation  of  an  organ- 
ism belonging  to  this  group  of  the  Acrasieae. 

Dictyostelium  sphaerocephalum  (Cud.)  Sacc.  and  March. 
Plate  8,  fig.  109. 

Aanw.  myc.  Xederl.,  9-10,  p.  39,  pi.  4,  fig.  4,  1885. 
Hyalostilhum  sphaerocephalum  Oudemans. 

Sorus  white ;  when  old,  yellowish  or  greenish  white.  Stalk  fre- 
quently very  long  and  luxuriant,  varying  from  2  mm.  to  1.5  cm. 
Spores  oval,  rarely  spherical,  or  sub-inequilateral,  3  /x- 5  ft  by  5ft-10ft. 

Dung  of  mouse  (common),  rat,  bird,  toad,  deer,  turtle,  muskrat, 
etc.  Holland ;  Belgium  ;  Libeiia ;  Xew  Hampshire ;  Cambridge 
and  Boston,  Mass.;  Pennsylvania ;  Florida. 

In  the  above  description,  the  limits  of  the  measurements  of  spores 
and  of  the  length  of  stalks  are  greater  than  those  given  by  Marchal 
('85),  by  whom  the  maximum  length  of  the  spore  is  stated  as  8  /x 
and  that  of  the  stalk  as  5  mm.  The  measurements  of  the  fructifica- 
tions are  certainly  more  vai-iable  than  indicated  by  Oudemans  ('85), 
who  in  his  description  of  this  form  as  a  hyphomycetous  organism, 
gives  4  /x  as  the  breadth  of  the  spore,  by  5  ft-6  ft  in  length. 
Marchal,  in  founding  this  species,  has  evidently  utilized  his  own 
observations  as  well  as  the  earlier  published  description  of  the  Dutch 
form,  since,  as  will  be  seen  above,  he  increases  somewhat  Oudemans' 
measurements.  Judging  from  the  latter's  description,  it  is  by  no 
means  certain  that  Oudemans  had  a  form  sufficiently  distinct  from 
the  common  Dictyostelium  m  ucoroides  to  warrant  making  it  another 
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species,  since  his  measurements  correspond  in  the  main  with  those 
of  Brefeld's  species.  MarchaPs  Belgian  form,  however,  according 
to  his  statement,  ('85,  p.  42),  differed  from  Dictyost^ium  mucoroides 
in  the  fact  that  the  spores  were  twice  as  large.  Bat,  as  will  be  seen 
by  the  measurements  given  above,  the  great  variation  in  size  of  the 
spores  makes  this  difference  by  no  means  as  great  as  indicated ;  and, 
although  the  present  arrangement  is  retained  for  the  present,  it  may 
prove  desirable  to  unite  these  two  variable  species. 

Dictyostelium  roseum  van  Tieghem. 

Bull,  de  la  soc.  bot.  de  France,  t.  27,  p.  317, 1880. 

"  Spore  mass  spherical,  of  a  bright  rose  color.  Spores  elongated 
oval,  4  /A  by  8  fi.  On  the  dung  of  various  animals ;  especially  on 
rabbit  dung,  in  company  with  Piloholus  microsporus.'^    France. 

Dictyostelium  lacteum  van  Tieghem. 

Bull,  de  la  soc.  bot.  de  France,  t.  27,  p.  317,  1880. 

"  The  mass  of  spores  forms  a  milk  white  drop  at  the  summit  of  a 
stalk  which  I  have  always  seen  composed  of  a  single  row  of  cells. 
Spores  colorless,  spherical,  very  small,  2  fx-b  fx  in  diameter.  This 
form  has  been  met  with  several  times  on  decaying  agarics."     France. 

Neither  of  the  two  preceding  forms  has  been  found  in  American 
cultures,  hence  the  writer  can  add  nothing  to  our  knowledge  con- 
cerning them. 

Dictyostelium  brevicanle  Olive.    Plate  8,  fig.  108. 
Proc.  Amer.  acad.  arts  and  sci.,  vol.  37,  p.  340,  1901. 
Sorus  white ;  stalks  1-3  mm.  high.     Spores  oval,  3  fir-4  fihj  4  fi 
-7  ft  or  rarely  spherical  and  3  /x-4  /x  in  diameter. 
Dung  of  sheep  and  goat.     Cambridge,  Mass. 

A  small,  erect  fructification,  quite  constant  in  the  possession  of  a 
short,  rather  rigid  stalk,  bearing  a  sorus  of  comparatively  large  size, 
and  very  different  in  aspect  from  the  long,  luxuriant,  frequently 
flexuous  fructifications  of  J),  mucoroides  and  J),  sphaerocephalimi. 
Throughout  the  four  years  that  this  species  has  been  kept  growing 
in  laboratory  cultures,  it  has  retained  its  original  distinct  characters. 
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Dictyostaliom  pnrpureum  Olive.    Plate  7,  fig.  98-104. 
Proc.  Amer.  acad.  arts  and  sci.,  vol.  87,  p.  340,  1901. 

Soras  and  stalk  purplish  or  violet ;  when  mature,  almost  black. 
Spores  oval,  rarely  somewhat  inequilateral,  3  /x-5  /x  by  5  /x-8  /x. 

Dung  of  mouse,  toad,  cow,  horse,  sheep,  muskrat.  Cambridge, 
Mass.;  Indiana;  Florida. 

This  distinct  species,  well  marked  by  its  color,  was  collected  in 
August,  1897,  in  Crawfordsville,  Indiana,  on  mouse  dung  cultures, 
and  in  October  of  the  same  year  by  Dr.  Thaxter  in  Eustis,  Florida, 
on  toad  dung.  Both  forms  have  been  cultivated  ever  since  in  the 
laboratory,  with  no  particular  precautions  as  to  the  dissemination  of 
the  spores,  and  it  is  not  impossible  that  the  fructifications  which 
appeared  at  Cambridge  on  substrata  other  than  the  two  just  men- 
tioned, represent  laboratory  escapes. 

Dictyostalium  anreum  Olive.    Plate  6,  fig.  63-64. 
Proc.  Amer.  acad.  arts  and  sci.,  vol.  37,  p.  340, 1901. 

Mature  son  light  to  golden  yellow,  1.5  mm. -4  mm.  high.  Spores 
oval,  or  frequently  inequilateral,  2.5  /x-3  /x  by  5  fi-S  ft.  Mouse  dung 
from  Porto  Rico. 

This  spedes,  communicated  by  Dr.  Thaxter,  is  quite  well  defined 
through  the  color  of  its  fructifications,  but  especially  so  by  its  myx- 
amoebae  and  its  manner  of  growth.  It  matures  very  slowly  on  a 
horse  dung  decoction  or  on  other  media  especially  favorable  for  the 
rapid  development  of  the  common  species ;  while  the  myxamoebae, 
instead  of  possessing  the  usual  form  with  elongated,  sharp  pseudo- 
podia,  are  in  general  irregularly  lobed  and  nodulated,  even  when 
growing  undermormal  conditions.  Such  irregular  shapes  are  similar 
to  those  assumed  by  the  myxamoebae  of  other  species  when  they 
are  growing  under  such  abnormal  conditions  as  are  furnished  by  an 
insufiicient  water  supply. 

PolysphondyUum  Brefeld,  1884. 

Plates  6,  7,  8. 

Schimmelpilze,  bd.  6,  p.  1-34,  pi.  1-2, 1884. 

Son  spherical,  borne  terminally  on  primary  and  secondary  stalks, 

the  latter  branching  in  whorls  from  the  main  axis ;  the  fructification 

occasionally  simple  as  in  Dictyostelium.     Whorls  varying  in  number 

from  1  to  10,  and  the  number  of  branches  at  each  node  from  1  to  6. 
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The  fact  that  fructifications  seemingly  similar  in  all  respects  to 
those  of  Dictyostelium  may  occasionally  be  formed  (pi.  8,  fig.  118^ 
a),  especially  on  van  Tieghem  cell  cultures,  together  with  the  fact 
that  the  stalks  and  spores  of  the  two  are  alike  in  general  structure^ 
indicates  that  Polysphondylium  and  Dictyostelium  are  very  closely 
related  to  each  other.  It  is  possible  that  the  distinction  is  not  great 
enough  to  warrant  the  retention  of  the  two  forms  as  distinct  genera. 
Yet  the  almost  constant  character  seen  in  Polysphondylium  involv- 
ing the  bearing  of  whorls  of  branches  all  of  about  equal  length, 
indicates  that  the  two  organisms  possess  important  physiological  as 
well  as  structural  differences. 


Polysphondylinm  violaceum  Brefeld.  Plate  8,  fig.  112-118. 
Schimmelpilze,  bd.  6,  p.  3-34,  pi.  1-2,  1884. 

Sori  and  stalks  purplish  or  dark  violet,  varying  in  height  from 
about  J  cm.  to  2  cm. ;  sori  about  50  /ui-300  ft  in  diameter.  Spores 
elongated  oval,  2.5  /x-5  /x  by  6  ft-8  ft. 

On  dung  of  horse,  bird,  sheep,  toad,  musk  rat.  Italy ;  Maine ; 
New  Hampshire;  Massachusetts;  Florida. 

The  limits  of  spore  measurement  as  given  by  Brefeld  have  been 
increased  here  as  in  other  instances.  The  form  growing  on  bird 
dung,  brought  by  Prof.  F.  O.  Grover  from  Center  Ossipee,  N.  H.» 
and  the  Massachusetts  form  on  the  dung  of  muskrat,  seem  to  corre- 
spond very  closely  to  the  type  description.  The  spores  of  the  Maine 
and  Florida  foi-ms  are  somewhat  smaller,  while  the  genei-al  aspect  of 
the  fructifications  is  different  in  that  they  are  more  delicate  and  less 
luxuriant  and  the  sori  have  a  less  diameter  than  do  those  of  the  type. 
These  differences,  however,  seem  hardly  more  than  varietal. 


PolTsphondylinm  pallidnm  Olive.    Plate  8,  fig.  119-120. 
Proc.  Amer.  acad.  arts  and  sci.,  vol.  87,  p.  342,  1901. 

Sori  and  stalks  white,  the  sori  about  50  ft-80  ft  in  diameter. 
Spores  oval,  2.5  fi-3  fi  by  5  ft-6.5  ft ;  or  occasionally  spherical,  about 
7  ft-8  ft  in  diameter. 

On  dung  of  ass,  rabbit,  muskrat.  Liberia,  Africa ;  Arlington  and 
Stony  Brook,  Mass. 
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This  delicate  species  b  well  characterized  by  the  small  size  of  ita 
sori.  In  an  interesting  specimen,  found  by  Mr.  A.  F.  Blakeslee  on 
muskrat  dung,  luxuriant  fructifications  showed  that  some  of  the 
branches  themselves  bore  several  whorls  of  branchlets.  That  this 
doubly  verticillate  character  was  not  constant,  however,  was  proved 
by  growing  the  form  on  a  sterilized  nutrient  medium,  on  which  the 
fructifications  showed  simply  the  normal  method  of  branching. 

PolTsphondylinm  album  Olive. 

Proc.  Amer.  acad.  arts  and  sci.,  vol.  37,  p.  342,  1901. 
Sori  and  stalks  white,  the  sori  100  fi-200  fx  in  diameter.     Spores 
oval,  2.5  ft-3  fi  by  4  ft-5.6  /x. 

On  dung  of  toad  from  Eustis,  Florida. 

Although  the  two  forms  above  described  have  some  features  in 
common,  their  gross  characters  are  such  as  to  justify  their  being 
classed  as  separate  species.  The  sori  of  P,  cUbum  are  not  only  larger 
but  are  usually  more  numerous  in  a  whorl,  hence  its  fructifications 
are  more  conspicuous ;  moreover,  the  stalks  of  this  species  are  rather 
constantly  weak  at  the  base,  so  that  the  fructifications  lie  close  to 
the  substratum  in  a  characteristic  fashion. 


Coenonia  van  Tieghem,  1884. 

Bull,  de  la  soc.  bot.  de  France,  t.  31,  p.  303-306,  1884. 
Sorus  globular,  borne  at  the  summit  of  a  stalk  which  is  dilated 
into  a  sort  of  cupule,  in  which  the  sorus  is  supported. 

Coenonia  denticnlata  van  Tieghem. 

Bull,  de  la  soc.  bot.  de  France,  t.  31,  p.  303-306,  1884. 

Sorus  yellowish  ;  stalk  colorless,  2  to  3  mm.  high,  having  a  dilated 
base  and  expanding  at  the  summit  into  a  cupule  which  is  finely 
toothed  at  its  edges,  each  peripheral  cell  of  the  stalk  bearing  a 
tooth  or  papilla  on  its  exposed  side.  Spores  6  /x-8  ft  in  diameter, 
with  yellowish  cell  walls. 

On  decaying  beans.    France. 

This  remarkable  form,  so  far  as  I  am  aware,  has  not  been  met 
with  since  it  was  originally  desciibed  by  van  Tieghem.     The  fructi 
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fications  undoabtedly  show  a  high  d^ree  of  differentiation.  The 
author  remarks  that  the  teeth  on  the  periphery  of  the  stalk  ^*  evi- 
dently facilitate  the  mounting  of  the  myxamoebae,  while  those  of 
the  border  and  of  the  cells  constituting  the  upper  face  of  the  cupnle 
retain  the  spores,  playing  an  analogous  role  to  that  of  the  teeth  of 
Mucor  spinosus,**  Luxuriant  cultures  further  showed  occasional 
branching  fructifications;  the  main  stalk  then  bore  a  verticel  of 
three  equidistant  branches,  each  similar  to  the  main  axis. 
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EXPLANATION  OF  PLATES. 

All  the  figures  are  reduced  to  about  one  half  of  their  origiual  size.  The 
most  of  them  have  been  drawn  with  a  camera  lucida,  and  with  various  combi- 
nations of  lenses;  the  water  immersions  Zeiss  J  and  K,  and  the  oil  immersions, 
Zeiss  2mm.  and  Leitz  ^  and  y^,  together  with  oculars  Zeiss  12  and  18  were 
principally  used.  The  magnification  given  with  each  figure  is  the  original 
magnification  of  the  drawing  before  reduction. 
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PLATE  6. 

Sappinia  pedata  Dangeard. 

Fig.  1.    An  aggregation  of  amoebae  at  the  end  of  a  straw,  together  with  three 

iiiolated  encysted  amoebae.     X  150. 
Fig.  2.    An  encysted  Htalked  individual.     X  950. 
Fig.  3-4.    Rejuvenation  of  a  stalked  encysted  individual.     X  950. 
Fig.  5.     An  encysted  individual  from  a  nutrient  agar  surface.     X  1«230. 
Fig.  6.    An  amoeba  showing  a  lobose  pseudopodium.     X  950. 
Fig.  7.    An  encysted  individual  ("kystes  p^dicellfe*'),  after  Dangeard. 

GtUtulinopsia  vulgaris  Olive. 

Fig.  8.    A  stalked  sorus.     X  150. 

Fig.  9.    A  group  of  sessile  sori.     X  150. 

Fig.  10-15.    Rejuvenation  of  a  pseudospore.     X  3,500. 

Fig.  16.    A  pseudospore  showing  peculiar  lens  shaped  vacuolations  and  another 

that  is  disc  shaped.     X  2,330. 
Fig.  17.    Three  myxamoebae  killed  and  stained,    x  2,150. 
Fig.  18.    Two  dividing  myxamoebae  killed  and  stained.     X  2,150. 
Fig.  19.    A  young  pseudoplasmodium.     X  1,400. 

GuttulinopBis  clavaia  Olive. 

Fig.  20.    A  sorus.     X  280. 

Fig.  21.    A  sorus,  with  the  head  of  pseudospores  deliquesced  and  showing  the 

column  of  stalk  cells  enclosed  in  mucus,  together  with  the  columella- 

like  portion  persisting  at  its  apex.     X  230. 
Fig.  22.    Pseudospores.     X  950. 

Gitttulina  sessilis  (?)  van  Tieghem. 

Fig.  23.    A  Borus.     X  160. 

Fig.  24.    Oval  pseudospores  (?).     X  950. 

Guttulinopsis  attpitata  Olive. 

Fig.  25.    A  sorus.     X  150. 
Pig.  26.     Pseudospores.     X  950. 

GuUulina  protea  Fayod. 

(Fig.  27-^9  after  Fayod.) 

Fig.  27-28.     Sori. 

Fig.  20-34.    Germination  of  the  spore. 

Fig.  35.    A  myxamoeba  showing  the  Amod>a  Umax  form. 

Fig.  36-39.    Formation  of  a  microcyst. 
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Dicti/osteliaceae. 

Fig.  40-44.    Germination  of  the  spore  of  Dictyostelium  mucoroides.    X  1,480. 
Fig.  45-47.    Young  myxamoebae  of  D.  mucoroides^  showing  contractile  vacu- 
oles.    X  1,430. 

Fig.  48.    Myxamoeba  of  D.  spfiaerocephcUum.     x  2,000. 

Fig.  40-63.    Young  myxamoebae  of  D.  mucoroidea  which  still  retain  the  oval 
spore  shape,  and  show  nuclear  granules.     X  2,330. 

Fig.  54.    A  germinating  spore  of  D.  mucoroides,     X  2,330. 

Fig.  55-56.    Spirem  stage  of  primary  nuclear  division.     X  2,330. 

Fig.  57.    Nuclear  plate  stage.     X  2,330. 

Fig.  58.    Separation  of  the  daughter  chromosomes  and  the  beginning  of  fission 
of  the  individual.     X  2,330. 

Fig.  59-60.    Rounded  individuals  showing  the  nuclear  vacuole  and  chromo- 
somes.    X  2,330. 

Fig.  60,  a.  An  individual  with  nucleu.s  in  anaphase  stage  showing  the  diminish- 
ing nuclear  vacuole.     X  2,330. 

Fig.  61-62.  Myxamoebae  of  Polyspfiondylium  pallidum,  stained  and  fixed. 
X  2,150. 

Fig.  63-64.  Myxamoebae  of  Dictyostelium  aureum,  showing  the  peculiar  nodu- 
lose shape.     X  1,560. 

Fig.  65.  Young  myxamoeba  of  Polysphondylium  pallidum,  killed  and  stained. 
X  2,150. 

Fig.  6(i.  A  dividing  myxamoeba  of  Polysphondylium  pallidum  killed  and 
stained.     X  2,150. 

Fig.  67.    A  dividing  myxamoeba  of  Dictyostelium  viucoroides,     X  2,000. 

Fig.  68.     AnoUier  dividing  individual.     X  3,500. 

Fig.  69-71.  A  dividing  myxamoeba  at  intervals  of  about  one  half  minute. 
X  3,500. 

Fig.  72-76.  Mvxamoebae  of  D.  mucoroides,  killed  and  stained,  showing  nuclei. 
X  2,330. 

Fig.  77-79.    Myxamoebae  of  D.  mucoroidea,  showing  nuclei.     X  1,450. 

Fig.  80.  A  living  myxamoeba  of  D.  mucoroidea,  with  nuclear  granules 
enclosed  in  vacuoles.     X  2,330. 

Fig.  81.  A  pseudoplasmodium  of  Polyspfiondylium  vioUiceum  at  11:45  a.  u. 
X  460. 

Fig.  82.     The  same  at  1 :  00  v.  m.  of  the  same  day.     X  460. 

Fig.  83.  The  same  at  4  :  30  p.  m.  of  the  same  day.  showing  the  cells  at  the  base 
of  the  stalk,  surrounded  by  the  mucus  left  by  the  pseudoplasmodium. 
At  this  stage  the  colony  had  reached  a  height  of  ^i^  mm.     X  460. 

Fig.  84.  Myxamoebae  of  D.purpureum  when  crawling  rapidly  toward  a  colony. 
X  1,450. 

Fig.  85.    Several  myxamoebae  in  a  colony  of  bacteria  in  a  drop  culture,     x  650. 

Fig.  86.  Myxamoeba  of  Polysphondylium  pallidum  in  a  group  of  bacteria,  show- 
ing one  ingested  individual.     X  2,330. 

Fig.  87.  Myxamoeba  of  Dictyostelium  purpureum  showhig  a  bacterium  adher- 
ing to  the  ectoplasm,     x  2,000. 

Fig.  88.  Myxamoeba  of  D.  mucoroides  stained  with  Flemming's  triple  stain  so 
as  to  sharply  differentiate  the  ingested  bacterium.     X  2,330. 
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PLATE  7. 

Fig.  8d-93.    Myxamoebae  from  a  peendoplosmodium  of  D.  mucaroides.     x 

2.380. 
Fig.  94,    Pseudoplasmodiuin  of  Polyspliotidylium  ototoceum,  viewed  from  above 

(partly  diagrammatic). 
Fig.  95-96.    Young  pseudoplasmodium  of  Dictyostelium  mucoroides. 
Fig.  97.    Pseudoplasmodium  of  D.  mucoroideB  pressed  upon  by  a  cover  glass  so 

as  to  show  the  stalk  column  in  the  axis.    The  mucus  left  behind  by 

the  colony  is  shown  at  the  sinuses  of  the  stalk. 
Fig.  98-103.    Development  of  a  pseudoplasmodium  of  JD.  purpureum^  showing- 

the  spiral  twist  of  the  stalk.     X  130. 
Fig.  104.    A  portion  of  the  stalk  of  fig.  103,  drawn  at  x.     X  950. 
Fig.  105.    Myxamoebae  from  a  pseudoplasmodium  separated  by  a  mucous  film. 

X  1,430. 
Fig.  106.    A  portion  of  a  stalk  of  D.  mucoroides,  showing  the  nuclei  in  the  cells 

and  the  mucous  covering  of  the  stalk.     X  2,330. 
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Fig.  107.    End  of  a  stalk  of  D.  mucoroidea,  with  sorus  of  spores,     x  950. 
Fig.  108.    Fructification  of  D.  brevicaule.     X  20. 

Fig.  109.    Fructification  of  2>.  sphaerocepkalum,  showing  branches.     X  20. 
Fig.  110.    Papilla  at  the  distal  portion  of  a  pseudoplasmodinm  showing  stalk 

formation  in  the  apex ;   (a)  —  the  mucous  sheath  deposited  by  the 

external  undifferentiated  myxamoebae  of  the  peeudoplasmodiom  as 

they  ascend  the  stalk,     x  960. 
Fig.  111.    Vacuolated  cells  in  the  mucus  at  the  base  of  the  stalk.     X  950. 
Fig.  112-118.    Development  of  the  fructification  of  Polysphondylium  violaceum^ 

X20. 
Fig.  118,  a.    A  Dictyostelium-like  fructification  of  P.  violaceum.     X  20. 
Fig.  119.    A  pseudobranch  of  P.  pallidum  showing  the  mucous  sheath  binding 

the  base  of  the  branch  to  the  main  axis.     X  2,330. 
Fig.  120.    Cells  near  the  distal  end  of  a  branch  of  P.  pallidum.     X  2,330. 


Digitized  by  VjOOQIC 


IVE. ACRASIEAE. 


Plate  8. 


:..r:.  .-.^l:...     i....^}l....^:.:..X: 


Digitized  by  VjOOQIC 

Proc.  Boston  Soc.  Nat.  Hist.     Vol.  30. 


Digitized  by  VjOOQIC 


No.   7.—  THE   LIFE  HISTORY,  THE   NORMAL   FISSION, 

AND   THE   REPRODUCTIVE   ORGANS   OF 

PL  AX  ARIA   MACULATA, 

BY   WINTERTON   C.    CURTIS. 

Introduction. 

The  work  of  this  paper  has  been  carried  on  at  the  Johns  Hopkins 
L'niversity  during  the  three  years  previous  to  1901,  and  I  wish  to 
express  ray  sincere  gratitude  to  Prof.  W.  K.  Brooks  for  his  kindly 
help  and  guidance  throughout  the  course  of  my  study.  I  am  also 
indebted  to  the  authorities  at  the  Marine  biological  laboratory, 
Woods  Holl,  3Iassachu8ett8,  for  the  privileges  extended  to  me 
by  that  institution  in  the  course  of  my  work  there  during  the 
past  three  summers. 

The  absence  of  reproductive  organs  duiing  the  entire  year  in 
Pkinaria  macidata  from  certain  localities  and  the  appearance  of 
these  organs  regularly  each  year  in  specimens  from  other  locaUties, 
aroused  my  interest  and  led  me  to  seek  some  explanation.  While 
accumulating  data  upon  the  presence  or  absence  of  these  organs  iji 
different  localities  and  seasons,  I  found  in  the  localities  where  repro- 
ductive organs  are  not  developed  abundant  material  for  a  study  of 
the  normal  fission,  and  since  the  normal  fission  of  planarians,  while 
mentioned  by  many  writers  during  the  past  ten  years,  has  not  been 
adequately  described  or  figured  in  a  single  instance,  with  the  possi- 
ble exception  of  Planaria  fissipara  (Kennel,  ''^i^)  which  presents 
just  the  opposite  of  the  type  of  fission  in  Planaria  rnaculata^  I  have 
attempted  a  thorough  description  of  this  process  as  it  occurs  in  the 
latter  species.  The  entire  absence  of  rej>roductive  organs  in  many 
localities  remams  considerable  of  a  mystery,  but  I  give  the  data 
thus  far  obtained  under  the  head  of  life  history.  Finding  that  the 
reproductive  organs  of  this  common  form  had  never  been  desciibed, 
I  published,  in  1900,  a  short  note  on  their  anatomy  and  develop- 
ment, and  these  observations  are  further  elaborated  in  this  paper. 
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The     Life    History    of     Planaria    maculata    in     Diffekent 

Localities. 

With  a  single  exception,  all  the  Triclads  which  I  have  found 
described  as  reproducing  asexually,  are  without  reproductive  organs 
during  the  period  of  fission.  The  one  exception  is  the  land  planar 
rian  Placocephalus  aemperi  mentioned  by  von  Graff  ('99,  p.  224). 
There  is  also  to  my  knowledge  but  a  single  exception  to  this  in 
the  Rhabdocoeles,  viz,,  Microstomum  (Sekera,  *88).  Since  all 
planarians  for  a  long  time  after  hatching  remain  without  these 
organs,  it  might  easily  be  supposed  that  it  was  during  this  post- 
embryonic  period  that  the  asexual  reproduction  occurred.  In  a 
hypothetical  case  we  might  suppose  the  young  hatched  in  the  spring 
and  early  summer,  and  from  then  until  the  fall  there  might  be  more 
or  less  asexual  reproduction.  In  the  fall  this  ceases  and  the  repro- 
ductive organs  make  their  appearance.  After  the  egg  laying  in  the 
following  spring  the  adults  might  die  or  they  might  lose  their 
reproductive  organs  and  live  on.  In  the  latter  case  they  would  at 
the  end  of  the  summer  be  indistinguishable  from  the  young  of  that 
year.  If  it  could  be  proved  that  the  adults  all  die  after  their  egg 
laying,  t.  e.,  live  but  one  year,  we  should  then  have  a  kind  of 
alternation  of  generations  in  which  all  the  individuals  resulting 
from  the  sexual  multiplication  became  sexually  mature.  If  it  could 
not  be  proved  that  all  the  old  ones  died  off,  we  should  have  the 
possibility  and  even  the  probability  that  their  reproductive  organs 
disappeared  and  they  again  passed  through  a  season  of  asexual 
reproduction  with  the  younger  worms.  We  should  then  represent 
the  life  history  as  made  up  of  alternate  periods  of  asexual  and 
sexual  reproduction.  This  would  explain  the  entire  absence  of 
reproductive  organs  in  all  the  worms  of  a  locality  at  certain  seasons 
and  the  abundant  occurrence  of  normal  fission. 

In  one  locality,  where  I  have  observed  them  for  three  years, 
Planaria  maculata  goes  through  some  such  series  of  changes  as 
that  I  have  just  indicated,  with  the  probability  that  the  old  ones 
live  on  aft«r  the  e^gg  laying.  The  point  of  interest  is,  that  there 
seem  to  be  different  courses  in  different  localities.  I  have  taken 
systematic  observations  in  a  number  of  places  during  the  past  three 
years,  the  results  of  which  can  best  be  presented  by  a  statement  of 
the   data   obtained.     I  should  preface  this  by  saying  that  I  have 


Digitized  by  VjOOQIC 


CURTIS  :   LIFE   HISTORY   OF  PLANARIA  MAC UL ATA. 

taken  as  many  precautions  as  seem  to  me  necessary  to  guard  against 
the  possibility  of  my  dealing  with  two  distinct  species  or  two  varie- 
ties of  a  species  where  but  one  has  been  previously  recognized. 
There  are  no  external  differences  between  the  worms  of  the  sev- 
eral localities  beyond  the  variations  in  color  which  one  might  expect. 
Specimens  from  a  single  locality  will  often  differ  more  in  color  than 
any  specimens  collected  from  localities  where  the  life  hbtory  is 
entirely  different.  So  far  as  I  can  ascertain  from  the  most  care- 
ful measurements,  the  shape  of  the  head  and  other  proportions  are 
identical  in  all  the  locaUties.  What  I  have  learned  regarding  the 
changes  in  the  several  localities  is  as  follows:  — 

Locality  1.  All  the  worms  are  large  and  sexually  mature  in  the 
spring.  During  May  and  June  they  lay  their  eggs.  In  July  the 
young  and  adults  are  found  together  and  are  easily  distinguishable. 
In  the  latter  part  of  July  and  during  August  the  adults  are  found 
with  their  reproductive  organs  in  all  stages  of  degeneration  and 
sometimes  show  evidence  of  fission  before  these  have  entirely  dis- 
appeared. Towar.d  the  end  of  August  and  in  early  September  no 
reproductive  organs  are  to  be  found  in  any  of  the  individuals  and 
the  old  ones,  if  still  alive,  cannot  be  distinguished  from  the  young. 
They  are  found  during  these  two  months  reproducing  by  fission  to 
a  very  considerable  extent.  In  the  fall  the  fission  stops  and  all  the 
individuals  develop  reproductive  organs  in  preparation  for  the  egg 
laying  of  the  next  spring.     This  has  l>een  observed  for  three  years. 

Locality  2.  The  same  as  locality  1,  save  that  I  have  never  seen 
any  satisfactory  indications  of  fission.  This  is  then,  as  far  as  the 
observations  go,  an  exclusively  sexual  locality.  Observed  the  same 
course  for  three  years. 

Locality  3.  A  period  of  very  active  fission  was  obsei-ved  during 
June,  July,  and  August.  No  reproductive  organs  have  ever  been 
discovered,  but  a  single  egg  capsule  w  as  once  found  which  shows 
that  sexual  individuals  do  sometimes  occur.     Observed  for  one  year. 

Locality  4.  A  period  of  very  active  fission,  as  in  locality  3,  which 
begins  in  June  and  lasts  until  the  last  of  September,  but  no  repro- 
ductive organs  or  traces  of  the  egg  capsule  have  ever  been  seen. 
Specimens  examined  in  November  and  again  in  May  showed  no 
sign  of  reproductive  organs.  Observed  the  same  for  two  years. 
The  account  of  the  fission  in  Planaria  macidata  given  by  Randolph 
('97)  was  based  upon  worms  from  this  locality. 
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In  another  locality  which  I  have  kept  track  of  for  one  year  there 
seems  to  be  the  same  condition  as  in  locality  1. 

These  observations  are  based  apon  many  more  individuals  than 
those  I  have  been  able  to  stain  whole,  or  to  section.  The  egg  cap- 
sules remain  upon  the  stones  for  three  or  four  months  after  the 
young  worms  have  broken  from  them  and  afford  unmistakable  evi- 
dence of  the  occurrence  of  a  reproductive  season  even  though  no 
sexual  worms  are  found.  In  like  manner  when  the  capsules  have 
never  been  found,  though  the  under  sides  of  thousands  of  stones 
were  examined  in  collecting  and  I  was  constantly  looking  for  them, 
it  amounts  to  a  disproof  of  any  extensive  egg  laying  in  a  given  sea- 
son, which  alone  would  be  sufficient  without  the  additional  evidence 
obtained  from  the  absence  of  reproductive  organs  in  all  the  speci- 
mens examined.  When  worms  have  their  reproductive  organs  even 
partially  developed,  the  genital  pore  can  be  readily  seen  on  the  ven- 
tral side,  and  as  they  approach  sexual  maturity  the  two  vasa  deferen- 
tia  full  of  sperm  are  very  noticeable  ventrally  as  two  white  cords  on 
either  side  of  the  pharynx.  This  makes  it  possible  at  the  egg  laying 
season  to  determine  the  presence  or  absence  of  reproductive  organs 
in  every  specimen  collected.  These  facts  are  familiar  to  every  one 
who  has  studied  planarians,  but  I  mention  them  in  order  to  show 
the  number  of  specimens  examined  to  furnish  the  basis  for  the  state- 
ments regarding  the  presence  or  absence  of  the  reproductive  organs 
in  the  respective  localities. 

As  to  the  interpretation  to  be  put  upon  these  conflicting  data  :  if 
I  had  only  localities  2  and  4,  the  one  with  no  evidence  of  flssion, 
the  other  with  no  sign  of  sexual  organs,  I  should  conclude  that  there 
were  two  varieties  of  Planaria  macidata,  one  of  which  reproduced 
almost  entirely  by  fission  and  in  which  reproductive  organs  were 
very  rarely  found.  Locality  1,  however,  shows  that  fission  may 
occur  in  what  I  have  termed  a  sexual  locality,  and  locality  3  shows 
that  an  asexual  locality  may  sometimes  produce  worms  with  sexual 
organs.  The  gradation  which  the  four  localities  present,  can,  it 
seems  to  me,  be  explained  by  supposing  that  Platiaria  macttkUa, 
having  the  power  of  reproducing  itself  by  fission,  which  is  common 
to  many  planarians,  this  mode  of  reproduction  has  been  in  some 
localities  substituted  almost  entirely  for  the  sexual  method.  Whether 
this  substitution  is  permanent  or  only  temporary  can,  of  course,  only 
be  ascertained  by  observations  extending  over  a  number  of  years. 
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The  fact  that  all  the  specimens  collected  from  a  sexnal  locality 
are  found  each  fall  with  reproductive  organs  developing,  shows  that 
this  species  becomes  sexually  mature  the  year  after  hatching, 
whereas  Ijima  ('84)  found  that  the  young  of  Dendrocoelum 
lacteum  did  not  develop  any  reproductive  organs  until  the  second 
year.  Planaria  simplissima,  which  I  followed  through  the  fall 
and  winter  at  Williamstown,  Mass.,  (:00a)  showed  exclusively 
sexual  individuals  during  that  time.  The  ovaries  and  testes  were  at 
first  found  in  their  younger  stages,  but  in  the  early  spring  they  were 
80  far  developed  as  to  indicate  the  nearness  of  the  sexual  season. 
It  is  thei*efore  probable  that  this  form  also  develops  its  reproductive 
organs  the  first  year. 

The  Act  of  Normal  Fission  and  the  External  Changes 

Following. 

Jacob  Keller  ('94),  in  an  article  based  upon  the  investigation 
of  normal  fission  in  rhabdocoele  Turbellaria  (Stenostoma  and 
Microstomum)  and  the  regeneration  of  fresh-water  planarians,  has 
tabulated  the  various  modes  of  normal  fission  in  Triclads  and 
Rhabdocoeles.  This  and  his  review  of  the  literature  make  any  such 
attempt  on  my  part  unnecessary.  I  will  merely  indicate  the  schema 
of  the  types  of  fission  according  to  Keller  and  the  place  in  this 
which  the  type  found  in  Planaria  maculata  occupies.  He  divides 
the  normal  fission  of  Triclads  into  two  types:  (1)  that  in  which 
the  new  organs  develop  previous  to  the  separation  of  the  new 
formed  individuals  (Planaria  Jlssipara,  Kennel,  '88)  and  (2)  that 
in  which  the  development  does  not  begin  until  after  the  new  indi- 
viduals have  separated  (various  land  planarians  and  Pla?iaria 
albissima^  Sekera,  '88).  Such  a  distinction  is  not  hard  and  fast, 
because  the  process  in  Planaria  subtentaculata  (Zacharias,  '86)  is 
somewhere  between  these  two  conditions.  The  first  type  is  similar 
to  the  fission  which  occurs  in  many  Rhabdocoeles ;  the  second  is  in 
some  cases  a  simple  fragmentation  and  with  difiiculty  distinguished 
from  the  regeneration  following  accidental  mutilation.  Planaria 
maculata  supplies  just  the  type  of  fission  necessary  to  make  a  very 
complete  series  from  the  one  extreme  to  the  other.  Briefly,  this 
series  is  as  follows :  — 

1.     In  the  normal  fission  of  P,  fissijxira  (Kennel,  '88),  a  con- 
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striction  appears  a  short  distance  behind  the  month  and  a  new 
worm  is  produced  at  the  posterior  end  of  an  old  one.  Before  the 
two  separate,  the  new  individual  has  begun  to  feed  for  itself  and  its 
eyes,  brain,  gut,  etc.,  are  in  the  same  condition  as  those  of  any 
normal  adult  specimen.  As  the  time  for  separation  approaches,  a 
furrow  makes  its  appearance  at  the  place  of  division  and  deepens 
slowly  as  the  internal  changes  progress.  There  b  little  difficulty  in 
recognizing  individuals  about  to  divide,  as  for  some  hours  before 
the  separation  we  have  two  perfect  worms  with  the  head  of  the 
smaller  attached  to  the  tail  of  the  larger  by  a  narrow,  isthmus. 
This  type  is  the  same  as  is  found  in  all  Rhabdocoeles. 

2.  In  Planaria  8ubte7itaculata  (Zacharias,  '86)  the  separation 
occm-s  when  the  new  organs  of  the  tail  piece  are  partly  formed. 
The  posterior  gut  rami  are  fused  in  front  of  the  new  pharynx,  but 
the  formation  of  the  head  has  been  delayed.  There  is  an  external 
furrow  which  is  the  first  sign  of  the  approaching  fission  and  is 
visible  until  the  separation  occurs  four  days  later.  My  figure  of  a 
Planaria  maculata  on  the  third  day  after  normal  fission  (pi.  9,  figs. 
6,  17)  shows  the  condition  of  a  tail  piece  of  P,  subtentacidata  imme- 
diately after  fission. 

3.  The  division  in  P,  maculata  is  at  a  corresponding  place  behind 
the  pharynx,  but  is  preceded  by  no  external  furrow,  internal  devel- 
opment of  organs,  or  histological  changes  along  the  line  of  separation, 
so  far  as  I  can  discover  (pi.  10,  fig.  22).  The  animal  pinches  itself 
in  two  at  a  definite  place  (pi.  11,  figs.  24,  25),  and  the  head  and  tail 
pieces  after  division  are  as  though  cut  in  two  with  a  knife  a  short 
distance  behind  the  pharynx.  The  occurrence  of  the  division  at  a 
corresponding  place  links  this  with  (1)  and  (2),  while  the  separa- 
tion without  any  previous  rearrangement  of  old,  or  development 
of  new  organs  makes  the  fission  of  P.  maculata  almost  the  same  as 
the  last. 

4.  This  is  found  in  many  land  planarians  (Lehnert^  '91 ;  von 
Graff,  '99  ;  Bergendal,  '87  ;  Fletcher  &  Hamilton,  '87)  when  one  or 
more  pieces  of  varying  lengths  are  pinched  off  at  the  posterior  end 
and  each  fragment,  on  regenerating  the  necessary  organs,  becomes  a 
normal  individual. 

Although  Planaria  alhissima  (Sekera,  '88),  in  which  the  division 
occurs  just  anterior  to  the  pharynx,  might  be  used  to  fill  the  place 
(3)  which  I  have  assigned  to  Planaria  maculata^  the  latter  com- 
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pletes  the  series  in  a  more  satisfactory  manner  since  its  division  is 
posterior  to  the  pharynx  and  in  exactly  the  same  place  as  (1)  and 

(2). 

On  reviewing  the  accounts  of  these  authors  (Zacharias,  '86; 
Kennel,  '88;  Sekera,  '88;  von  Graff,  '99,  and  others),  one  finds 
nowhere  given  a  complete  description  with  adequate  figures  of 
either  the  external  or  the  internal  changes  from  day  to  day  in  a 
normally  divided  Triclad.  The  external  changes  have  been  quite 
well  described  by  Kennel  ('88)  in  the  single  case  of  Planaria  fissi- 
para^  which  is  a  different  type  from  Planaria  maculata^  and  some 
of  the  papers  reviewed  by  von  Graff  ('99)  seem  to  have  indicated 
pretty  well  the  simple  external  changes  of  the  land  Planaria.  The 
histological  changes  connected  with  normal  fission  have  been  quite 
generally  neglected.  Although  Keller  (*94)  mentions  them  as  simi- 
lar to  those  following  the  regeneration  after  artificial  mutilation,  he 
gives  no  figures  of  the  process  and  seems  to  have  studied  mainly  the 
regeneration  after  artificial  cutting.  The  occurrence  of  fission  in 
P.  macidata  was  first  noted  by  Miss  Randolph  ('97)  in  a  paper  upon 
the  regeneration  of  this  form.  This  is,  however,  only  a  brief  mention 
and  there  is  no  attempt  at  a  detailed  description.  As  so  much  study 
is  being  devoted  to  the  regeneration  of  planarians  after  artificial 
mutilation,  it  seemed  to  me  worth  while  to  offer  a  thorough  descrip- 
tion of  every  phase  I  could  observe  of  the  normal  fission  and  sub- 
sequent regeneration  of  P,  macidata^  and  this  is  embodied  in  the 
following. 

If  previous  to  the  normal  fission  of  Planaria  maculata  there  is 
any  external  furrow  to  indicate  the  place  of  division,  it  can  last  but 
a  very  short  time,  for  many  of  my  specimens  divided  within  a  few 
minutes  after  I  had  scrutinized  them  very  closely  for  some  trace  of 
a  furrow  and  found  none.  This  is  illustrated  by  figure  22,  of  plate 
10,  a  whole  specimen  which  was  found  divided  (pi.  11,  figs.  24,  25) 
soon  after  it  was  drawn.  I  believe,  therefore,  that  the  single  case 
where  I  saw  the  actual  separation  was  the  normal  process.  In  this 
case  the  worm,  just  after  being  transferred  upon  a  spatula  from  one 
dish  to  another,  pinched  itself  in  two  apparently  by  a  quick  muscu- 
lar contraction.  There  was  nothing  more  to  the  process  (pi.  10, 
fig.  22;  pi.  11,  figs.  24,  25).  The  two  pieces  moved  away  without 
inconvenience  and  were  exactly  alike  all  other  newly  divided  pieces 
found  in  the  ponds  or  the  laboratory  (pi.  9.  fig.  2 ;  pi.  10,  fig.  1 9). 
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During  the  collection  at  different  times  of  over  three  thousand 
worms  for  my  experiments,  I  was  constantly  on  the  watch  for  speci- 
mens with  some  furrow  or  constriction  at  the  place  of  division  and 
I  isolated  many  specimens  which  I  fancied  were  thus  marked.  These 
invariably  failed  to  show  any  furrow  when  they  were  fully  expanded 
and  could  be  more,  carefully  observed.  Some  of  them  divided  sev- 
eral days  later,  but  the  absence  of  any  furrow  had  been  previously 
determined  by  several  close  examinations. 

The  examination  of  a  large  number  of  whole  worms  at  the  season 
when  the  fission  is  at  its  height  did  not  show  any  with  signs  of  new 
organs  developing  as  a  forerunner  of  fission.  Serial  sections  of  tail 
pieces  killed  soon  after  the  division  also  show  no  trace  of  the  new 
pharynx,  or  brain,  nor  any  change  in  the  gut.  The  making  of  the 
new  organs  and  rearrangement  of  the  old  are  hardly  apparent  exter- 
nally until  the  second  or  third  day  after  the  fission  occurs,  although 
within  twenty-four  hours  the  parenchyma  cells  at  the  anterior  end 
cover  the  naked  scar  left  by  the  fission  with  a  delicate  epithelium 
and  form  a  small  cap  of  new  tissue  which  increases  in  size  from  day 
today  (pi.  9,  figs.  3,  12,  13). 

These  facts  seem  to  show  that  the  worm  when  it  is  ready  for 
division  quickly  pinches  itself  in  two  at  a  definite  place  behind  the 
pharynx  and  explain  why,  out  of  one  hundred  and  eighty-six  divi- 
sions which  occurred  in  the  laboratory,  I  saw  the  process  in  only 
one  case  though  many  individual  specimens  were  examined  at  fre- 
quent intervals  for  days  at  a  time. 

As  I  can  discover  no  histological  changes  at  the  place  of  fission 
in  the  parenchyma  or  other  tissues  of  the  whole  worms  which  I 
have  sectioned,  I  believe  that  the  division  is  accomplished  by  a  con- 
striction of  the  circular  muscles  which  can  take  place  only  when  the 
animal  is  of  suitable  size  and  proportions  for  division,  and  in  this 
latter  respect  differs  from  what  is  found  in  some  of  the  land 
planarians  (von  Graff,  '99;  Bergendal,  '87),  which  will  almost 
always  divide  if  sufficiently  irritated. 

Wilson  (:00)  has  recently  explained  the  fragmentation  of  a 
Nemertean  (  Cerebratulus  lactetis)  as  due  to  a  violent  muscular  con- 
traction not  preceded  by  any  discoverable  histological  processes 
which  can  aid  the  separation.  The  Nemertean  fragmentation  may 
be  quickly  brought  about  by  almost  any  stimulus  which  irritates  the 
animal,  and  may  cut  through  opposite  any  one  of  the  gut  lobes.     The 
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i^ffect  of  irritation  here  and  in  the  land  planarians  led  me  to  try  the 
effect  of  irritating  Planaria  macitlata  in  various  ways. 

The  killing  fluids  used  never  caused  whole  worms  to  separate,  as 
frequently  happens  with  the  land  planarians.  No  amount  of  irrita- 
tion with  blunt  instruments  produced  any  result.  Many  small  cuts 
at  different  places  on  the  surface,  transverse  cuts  which  almost 
divided  the  specimen  at  the  place  where  normal  division  occurs,  or 
at  other  points,  and  irregular  mutilations  at  different  places,  are  all 
quickly  healed  and  do  not  produce  any  more  divided  specimens  in 
a  lot  of  twenty  or  twenty-five  worms  than  are  to  be  found  from  day 
to  day  in  lots  which  have  not  been  thus  mutilated,  and  it  is  the 
same  when  single  specimens  are  isolated.  According  to  my  records, 
the  division  was  even  less  in  lots  so  treated.  It  seems,  therefore, 
that  ordinary  irritation  will  not  produce  the  division,  which  must  be 
•considered  a  spontaneous  and  perfectly  normal  process  serving  the 
purpose  of  multiplication.  The  facts  which  were  noted  at  the  begin- 
ning of  this  paper,  upon  the  absence  of  reproductive  organs  in  worms 
from  localities  where  fission  occurs  extensively,  further  demonstrate 
that  the  multiplication  of  the  species  in  such  localities  must  be  accom- 
plished almost  entirely  by  this  asexual  method. 

The  only  influences  by  which  I  succeeded  in  regulating  the  fission 
were  food  and  a  fresh  supply  of  water.  These  were  effective  only 
in  a  general  way.  If  twenty  or  twenty-five  worms  are  isolated  and 
not  fed,  some  of  them  will  be  found  divided  from  time  to  time  dur- 
ing the  first  three  or  four  days.  They  may  be  kept  in  this  way  for 
many  weeks,  but  after  the  first  few  days,  even  though  the  water  is 
frequently  changed,  the  divisions  are  so  rare  as  to  be  practically  nil 
and  might  easily  be  explained  by  their  obtaining  food  from  ealing 
one  another,  a  thing  which  frequently  happens.  On  the  other  hand, 
if  they  are  kept  well  fed  and  in  clean  water,  such  a  lot  of  worms  will 
have  several  divided  specimens  almost  every  day,  and  these  pieces 
will  often  redivide  before  they  have  reached  normal  proportions. 
The  amount  of  division  is  therefore  directly  dependent  upon  the 
amount  of  food.     It  can,  however,  be  checked  by  foul  water. 

In  feeding  the  worms  upon  crushed  snails,  the  water  was  often 
fouled  and  could  not  be  replaced  as  soon  as  would  have  been  desir- 
able by  the  pond  water  in  which  they  were  kept.  In  such  cases  the 
fission  ceased,  but  from  six  to  ten  hours  after  changing  the  water 
there  seemed  to  be  an  epidemic  of  division.     My  records  show  that  I 
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obtained  as  many  divided  specimens  in  the  twelve  hours  following 
such  changes  of  water  as  in  all  the  other  times  of  my  experiments, 
although  the  ratio  in  time  was  only  1  to  10.  This  proportion  can 
hardly  be  considered  an  accident,  but  I  think  the  point  is  in  need  of 
more  careful  investigation. 

All  that  these  experiments  indicate  is,  that  the  worms  will  not 
divide  unless  well  fed,  and  that  even  when  they  are  ready  for  divi- 
sion it  may  be  prevented  by  an  abnormal  condition  such  as  the 
foulness  of  the  water.  This  emphasizes  the  necessity  of  having  all 
the  conditions  as  favorable  as  possible  in  any  such  experiments. 

In  the  laboratory  the  fission  occurred  between  10 :  00  p.  m.  and 
6 :  00  A.  M.  in  thirty-nine  specimens  out  of  forty- two  in  which  the 
approximate  time  of  division  was  recorded.  This  did  not  seem  due 
to  the  amount  of  light  to  which  the  animals  were  subjected  during 
the  day,  for  some  of  the  dishes  were  so  shaded  that  there  was 
practically  no  light,  day  or  night,  except  when  they  were  being 
examined,  and  the  division  was  the  same  in  these  as  in  others  which 
were  exposed  to  the  full  daylight.  Lehnert  ('91)  obeer\'ed  in 
Bipalium  ketpense  that  the  division  took  place  at  night. 

In  trying  to  show  that  the  fission  occurring  in  the  laboratory  is  a 
normal  reproductive  process  I  have  taken  pains  to  show  that  it 
occurs  to  an  even  greater  extent  in  nature.  To  do  this  I  collected 
some  three  thousand  worms  from  different  localities  and  found  them 
with  the  marks  of  more  or  less  recent  division  always  abundant. 
The  following  count  of  the  specimens  collected  at  one  time  is  repre- 
sentative. Whole,  75;  heads,  110;  tails,  60;  odd  mutilations, 
evidently  the  result  of  collecting,  5,  These  figures  are  good  in 
asexual  localities  at  any  time  from  June  to  October,  and  when  it  is 
known  that  tail  pieces  may  redivide  after  five  days  and  heads  after 
about  twice  that  time,  one  realizes  how  much  multiplication  may  be 
thus  effected  in  a  short  time.  A  smaller  number  of  tails  is  con- 
stant in  about  the  above  proportion.  The  tails  are  also  in  the 
minoiity  in  the  laboratory  unless  isolated,  from  the  fact  that  they 
are  eaten  by  the  whole  worms  and  their  own  head  ends,  and  even 
when  isolated  they  sometimes  die  apparently  from  becoming 
entangled  in  their  own  mucous  secretions.  As  they  are  without 
the  pharynx  or  sense  organs  of  the  head  (pi.  9,  figs.  3,  12,  13;  pi. 
10,  fig.  21;  pi.  11,  fig.  25),  there  is  probably  more  destruction  of 
tails  than  of  heads  in  nature  where  they  may  be  preyed  upon  by 
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Other  hunters  than  their  own  kind.  Another  partial  explanation  of 
the  smaller  number  of  tail  pieces  in  my  count  is,  that  they  become 
almost  indistinguishable  from  whole  worms  after  the  sixth  or  seventh 
day,  while  in  head  pieces  the  proximity  of  the  pharynx  to  the 
posterior  end  remains  for  ten  or  twelve  days  as  a  sure  evidence  of 
recent  division  (pi.  10,  fig.  29;  pi.  11,  fig.  30).  The  abundance  of 
tail  pieces  in  all  stages  of  regeneration  is  sufficient  proof  that  a 
large  proportion  of  them  do  become  perfect  worms.  There  is  no 
limit  of  growth  which  when  reached  causes  the  fission,  since  the 
heads  and  tails  when  collected  are  of  all  sizes  (compare  pi.  10,  figs. 
19,  20,  pi.  11,  ^g.  24,  with  pi.  9,  figs.  2,  13,  16). 

The  figures  on  plates  9,  10,  11  which  illustrate  the  following 
description  of  the  external  changes  were  all  made  from  living  speci- 
mens, which  were  kept  well  fed  upon  a  darkly  pigmented  pond  snail. 
The  presence  of  this  food  in  the  digestive  tract  enabled  me  to  fol- 
low the  changes  of  the  gut  by  measurements  of  the  same  specimen 
on  successive  days.  In  the  figures  I  have  only  represented  the 
main  gut  branches,  as  the  smaller  ones  could  not  be  accurately  made 
out  in  the  live  worm  and  if  shown  would  only  obscure  the  course  of 
the  larger  ones. 

After  their  normal  separation  the  heads  and  tails  follow  the  same 
course  as  though  artificially  cut  in  two  (pi.  9,  f\g,  2-7,  16-18;  pi. 
10,  figs.  19,  28,  29;  pi.  11,  fig.  30).  I  have  no  observations  upon 
any  differences  between  the  processes  following  normal  and  those 
following  artificial  separation.  Viewed  from  the  dorsal  or  ventral 
side  the  naked  end  of  either  piece  immediately  after  division  shows 
a  straight  transverse  edge  with  just  a  little  line  of  white  parenchyma 
protruding  beyond  it  (pi.  9,  ^g.  2 ;  pi.  11,  figs.  24,  25) .  Viewed  head 
on,  the  scar  is  like  a  transverse  section  of  the  worm  somewhat 
reduced  in  size.  The  sides  of  the  body  are  curved  in  slightly  as 
though  the  scar  were  always  kept  a  little  drawn  together.  If  the 
pieces  contract,  as  they  frequently  do,  a  crescentic  area  of  scar  tissue 
appears,  and  just  behind  it  a  very  dark  line  produced  by  the  draw- 
ing together  of  the  pigment  flecks  (pi.  9,  ^g.  1 ;  pi.  10,  figs.  21,  26 ; 
pi.  11,  Gg.  24).  Sections  show  the  parenchyma  to  be  naked  and 
occasionally  portions  of  the  gut  are  in  contact  with  the  outside 
(pi.  13,  fig.  35). 

During  the  first  twenty-four  hours  the  cut  end  becomes  pointed 
by  the  appearance  of  a  small  triangular  area  of  white  scar  tissue,  and 
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in  the  tailpiece  (pi.  9,  fig.  3-7, 13,  14,  16-18)  this  forms  the  part 
of  the  new  head  lying  anterior  to  the  tips  of  the  auricles.  In  the 
head  piece  it  merely  caps  the  posterior  end  (pi.  10,  figs.  19,  28,  29). 
During  the  second  day  this  new  tissue  increases  in  size.  On  the 
third  day,  the  first  indication  of  the  eyes  is  found  as  two  minute 
dots  just  on  the  line  between  the  old  and  the  new  tissues  (pi.  9, 
figs.  4,  14,  16).  The  halo  about  them  is  first  seen  when  the  pigment 
flecks  become  apparent  on  the  fourth  or  fifth  day  (pi.  9,  figs.  6, 18). 
The  area  of  the  new  tissue  has  by  the  fourth  day  become  consider- 
ably larger  and  its  anterior  edges  have  begun  to  make  the  angles  of 
the  normal  head  (pi.  9,  figs.  5,  17).  The  points  of  the  auricles  do 
not  show  plainly  until  the  sixth  or  seventh  day  (pi.  9,  figs.  7,  8)  and 
even  on  the  tenth  day,  although  the  head  has  reached  its  normal 
shape,  it  may  still  be  much  lighter  in  color  and  so  indicate  the 
recent  fission.  From  the  sixth  day  on,  it  is  diflicult  to  distinguish 
a  tail  piece  from  a  normal  specimen  and  many  tail  pieces  even  of 
this  age  are  probably  counted  as  whole  specimens  in  collecting  (pi. 
9,  figs.  7,  8). 

A  word  explaining  some  of  the  figures  will  review  these  changes. 
Figure  2  to  7  of  plate  9  represent  the  changes  of  a  single  tail  piece 
on  six  successive  days,  and  figures  20  and  21  of  plate  10  represent 
this  piece  redivided  on  the  eighth  day.  Figure  16  to  18  (plate  9) 
represent  a  single  tail  piece  on  the  third,  fourth,  and  fifth  days  respec- 
tively after  normal  fission,  and  figures  13  and  14  (plate  9)  another 
tail  piece  on  the  second  and  fourth  days.  Figure  8  (plate  9)  is  a  tail 
piece  the  eighth  day  after  separation.  All  the  figures  of  the  external 
changes  were  made  from  live  specimens  studied  i^^nder  a  dissecting 
microscope.  They  are  as  accurate  as  the  constant  movement  of  the 
extended  animal  will  allow  and  were  drawn  only  after  careful 
measurements  of  the  length,  breadth,  and  other  proportions  with  a 
pair  of  compasses.  For  the  sake  of  clearness  the  finer  branches  of 
the  gut  are  omitted. 

When  the  tail  is  pinched  off,  there  has  been  no  rearrangement  of 
the  gut  and  we  therefore  have  two  parallel  gut  rami  with  their  vari- 
ous branches  (pi.  9,  f\g,  2 ;  pi.  10,  fig.  21 ;  pi.  11,  fig.  25).  The  gut 
in  whole  worms  of  this  species  has,  however,  so  many  branches  and 
secondary  connections  that  it  is  exceptional  to  find  but  two  long 
rami  in  the  posterior  end  (pi.  10,  figs.  22,  23,  29 ;  pi.  11,  fig.  31). 
Three  or  four  is  the  common  number  and  there  are  sometiraes  as 
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many  as  five.  Where  there  are  but  two  main  branches  the  changes 
are  easily  followed.  As  late  as  the  third  day,  the  anterior  ends  may 
remain  separated  (pi.  9,  fig.  4),  but  usually  on  the  third  day  they 
have  met  and  fused  together  (pi.  9,  fig.  16).  During  the  third  and 
fourth  days  this  fusion  has  extended  farther  back  (pi.  9,  fig.  17).  A 
small  pharjnx,  not  as  yet  connected  with  the  gut,  is  visible  on  the 
fourth  day  in  the  live  animal  (pi.  9,  figs.  5,  17).  The  fused  rami 
make  themselves  over  anteriorly  into  the  single  anterior  gut  ramus 
of  the  Tiiclad  with  no  apparent  increase  in  the  amount  of  tissue 
involved  (pi.  9,  figs.  5,  6,  17,  18).  The  new  pharynx  is  connected 
with  this  posteriorly  by  the  end  of  the  fourth  day.  On  the  fifth  day 
(pi.  9,  figs.  6,  14)  the  pharynx  may  be  protruded  and  used  in  feed- 
ing, though  as  yet  quite  small.  In  the  tail  pieces  the  pharynx 
develops  somewhat  anterior  to  its  final  position  (pi.  9,  figs.  5,  9). 
From  the  fifth  day  on,  (pi.  9,  fig.  6)  the  only  change  is  the  slow  rear- 
rangement of  the  proportions  as  the  pharynx  moves  back  to  its  nor- 
mal position,  or  if  the  pharynx  be  taken  as  the  fixed  point  the  oM 
tissue  may  be  said  to  move  around  in  front  of  it.  This  remodeling 
of  the  contour  is  similar  to  that  described  in  all  studies  of  regenera- 
tion (Morgan,  '98,  :  00;  Bardeen,  :01). 

As  will  be  seen  from  the  figures  (pi.  9,  figs.  *2,  12,  13  ;  pi.  10,  fig. 
21 ;  pi.  11,  fig.  25)  the  portions  of  the  gut  found  in  tail  pieces  are 
hardly  the  same  in  any  two  cases,  but  the  same  formation  of  a  single 
ramus  always  follows  when  the  several  rami  unite  at  their  anterior 
ends  (pi.  9,  figs.  6,  14,  18).  The  fission  is  probably  the  cause  of  the 
complexity  in  the  branching  and  interconnections  in  all  parts  of  the 
gut  in  Planaria  maculata  (pi.  9,  fig.  14;  pi.  10,  figs.  20,  22,  23;  pi. 
11,  fig.  31).  Many  other  planarians  have  long  branches  extending 
from  well  up  on  the  posterior  rami  toward  the  posterior  end,  while 
anteriorly  the  gut  is  quite  regular.  If  fission  occurred  to  any  extent 
in  these  forms  it  would  produce  the  same  kind  of  irregularity  that  is 
found  in  Planaria  maculata.  Indeed,  the  production  of  these 
bizarre  connections  can  often  be  actually  followed,  as  in  plate  9,  fig. 
ares  13  and  14.  Zacharias  ('8G)  was  struck  by  the  great  complexity 
of  the  gut  branching  in  Planaria  sub  tent  aculata^  but  did  not  corre- 
late it  with  the  fission  in  that  species. 

In  many  cases  the  tail  pieces  redivided  before  the  pharynx  had 
reached  its  normal  position  or  the  proportions  of  the  adult  had  been 
attained  (pi.  10,  figs.  20,  21).     The  only  requisites  for  a  new  division 
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fieem  to  be  plenty  of  food  and  time  to  accumulate  enough  material 
behind  the  pharynx  to  make  a  new  worm.  Because  of  the  latter 
condition,  tail  pieces  redivided  much  sooner  than  heads.  The  short- 
est time  in  which  a  head  redivided  (tenth  day)  was  just  twice  that 
in  which  tails  frequently  redivided. 

In  the  laboratory,  the  intervals  between  divisions  were  so  irregu- 
lar that  nothing  can  be  said  except  that  tail  pieces  redivide  much 
sooner  than  the  corresponding  heads.  One  must  suppose  that  in 
nature  some  individuals  go  for  a  longer  time  than  others  without 
division,  since  the  heads  and  tails  when  collected  are  from  worms 
of  all  sizes. 

To  show  the  irregularity  between  the  acts  of  normal  fission,  I 
have  inserted  a  text  figure  which  has  for  its  basis  the  record  of  three 
individuals  which  were  isolated  and  followed  for  31,  33,  and  3*2  days 
respectively.  Beginning  with  the  whole  specimens  1,  2,  and  8  on 
the  left,  their  acts  of  normal  fission  into  a  head  and  a  tail  piece  are 
indicated  by  the  divergence  of  the  horizontal  lines  and  the  time  at 
which  each  occurred  by  the  scale  of  days  given  below.  I  have  sim- 
ilar records  of  quite  a  number  of  the  products  of  division  for  a 
longer  or  shorter  time  than  the  above,  but  these  three  cases  suffi- 
ciently indicate  the  entire  lack  of  any  observed  regularity  in  the 
intervals  between  the  acts  of  fission. 
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In  the  head  piece,  after  the  normal  fission,  the  remodeling  goes 
on  in  such  a  way  that  the  portion  anterior  to  the  pharynx  remains 
the  same  size,  or  at  least  the  most  careful  measurements  do  not 
show  any  change  in  its  proportions,  while  the  portion  posterior  to 
the  pharynx  grows  until  it  has  completed  the  normal  proportions. 
Figures  19,  28,  29,  30,  and  32  on  plates  10  and  11,  will  serve  to 
illustrate  this,  as  will  also  figure,  11,  plate  9,  which  represents  the 
changes  in  outline  at  the  posterior  end  of  a  head  piece  during  the 
seven  consecutive  days  following  normal  fission.  Apparently  the 
rapid  growth  of  the  animal  when  fed,  masks  to  a  certain  extent  the 
rearrangement  of  proportions,  morpholaxis,  which  is  so  evident  in 
pieces  artificially  cut  from  different  parts  of  the  worm  for  experi- 
ments in  regeneration  (Morgan,  '98,  :00)  and  in  the  tail  pieces  (pi. 
9,  fig.  2-7)  which  must  go  without  food  until  the  new  pharynx 
develops. 


Internal  Changes  After  Fission. 

Before  descrihing  the  histological  processes  involved  in  the  regen- 
eration after  normal  fission,  it  is  necessary  to  describe  the  paren- 
chyma of  this  species,  and  I  also  take  occasion  to  review  to  some 
extent  the  vaiious  descriptions  which  have  been  given  by  different 
authors  of  the  normal  parenchyma  and  its  part  in  regeneration. 

Leaving  out  the  gland  cells,  muscle  and  nerve  fibers,  and  other 
organs  which  are  set  in  the  parenchyma  as  a  matrix,  the  paren- 
chyma (pi.  16,  fig.  43;  pi.  15,  fig.  41)  in  an  adult  P.  maculata  has 
the  appearance  of  a  syncytial  mass,  the  cytoplasmic  portion  of 
-which  is  relatively  large.  The  structure  of  the  cytoplasm  is  such 
that  it  has,  after  fixation,  a  varying  number  of  vacuoles  and  irregu- 
lar clefts  surrounded  by  a  substance  made  up  of  what  resemble 
the  fibers  of  a  network.  The  nuclei  (np)  which  seem  properly  to 
belong  to  this  syncytium  are  set  irregularly  through  it  and  as  in  a 
typical  syncytium  have  no  trace  of  a  cell  outline.  Where  the  clefts 
and  vacuoles  are  greatly  increased  in  size  and  number,  the  tissue 
has  something  the  appearance  of  scattered,  multipolar  cells,  the  proc- 
esses of  which  are  everywhere  continuous  with  those  from  neigh- 
boring celjs.  This  condition  is  what  is  more  frequently  observed  in 
the  central  parts  of  the  adult  planarian,  but  around  the  edges  of  the 
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body  and  at  the  endn  there  is  a  closer  resemblance  to  the  condition 
of  the  parenchyma  in  an  embryo,  for  here  the  nuclei  are  more 
closely  set  and  there  is  so  little  cytoplasm  between  them  that  large 
vacuoles  or  clefts  are  absent  (pi.  15,  fig.  42). 

In  P.  maculaUi^  the  adult  parenchyma  has  much  more  the  appear- 
ance of  a  syncytium  which  has  its  cytoplasm  very  greatly  vacuo- 
lated, than  of  a  large  number  of  multipolar  cells  which  are  connected 
by  their  bi-anching  processes.  The  latter,  however,  is  evidently  the 
structure  in  some  forms,  for  Krsmanovic  ('98,  p.  188)  says,  "Das 
Mesenchym  ist  auch  bei  meinen  beiden  Formen  von  reticularem 
Bau,  wie  dies  die  Fig.  9  {me)  deutlich  zeigt.  Die  Auslaufer  der  Zel- 
len  verbinden  sich  zum  Theil  unter  einander,  zum  Theil  umspinnen 
und  umgreifen  sie  in  Form  von  Fasern  und  Flatten." 

Ijima  ('84)  also  described  the  parenchyma  of  Planaria  polydiroa 
as  made  up  of  anastomosing  cells. 

Whether  the  parenchyma  is  a  vacuolated  syncytium  or  is  made  up 
of  connecting  multipolar  cells,  is  of  course  of  little  importance,  for 
there  may  be  differences  in  the  parenchyma  of  different  species  of 
Planaria  such  as  Bohmig  ('90)  describes  in  the  Rhabdocoeles.  I 
have  also  observed  that  fixation  with  plain  corrosive  sublimate 
makes  the  vacuoles  more  irregular  and  gives  an  appearance  very 
much  like  Ijima's  ('84)  description,  while  such  a  fluid  as  Zenker's 
gives  the  more  regular  appearance  shown  in  my  figures  with  evenly 
rounded  vacuoles. 

In  the  foregoing  description  I  have  mentioned  as  belonging  to 
the  parenchyma  the  cells  of  a  syncytial  mass.  In  addition  to  these 
there  are  scattered  through  the  syncytium  other  cells  of  a  distinctly 
different  type  which  have  a  large  nucleus  and  a  nucleolus  which  is 
surrounded  by  a  clear  space  (pi.  16,  fig.  43;  pi.  15,  fig.  41,  «). 
The  outline  of  the  cell  cytoplasm  is  distinct  and,  if  not  sharply  spin- 
dle-shaped, usually  extends  out  much  more  from  either  end  than 
from  the  sides  of  the  oval  nucleus.  While  these  individual  cells 
are  of  a  type  distinctly  different  from  the  fused  cells  of  the  syncy- 
tium, there  are  othere  which  seem  (pi.  16,  fi^,  43 ;  pi.  15,  fig.  41)  inter- 
mediate between  the  two  and  it  seems  a  fair  presumption  that  there  is 
a  transition  from  one  to  the  other,  but  it  is  not  so  clear  in  which 
order  the  series  can  be  interpreted. 

There  is  nothing  particularly  new  in  the  above  description,  but  I 
give  it  in  detail  and  also  the  review  which  follows  in  order  that 
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my  description  of  the  regenerative  processes  may  be  as  complete  as 
possible. 

There  is  substantial  agreement  in  the  observations  of  Jjima  ('84), 
Hallez  (79),  Chichkoff  ('92),  Woodworth  ('91),  and  Krsmanovic 
('98)  upon  the  parenchyma  of  the  Planaria.  Bohmig  ('90)  gives 
the  following  r^sum^  of  his  conclusion  regarding  the  parenchyma 
of  the  Turbellaria  as  a  whole,  lie  says  (p.  205),  "Das  Parenchym 
der  Turbellarien  besteht  ursprttnglich  aus  individualisirten  Zellen. 
Die  Art  und  Weise  der  Verschmelzung  dieser  Zellen  ist  eine  ver- 
schiedene.  Bei  den  Alloicolen  und  wohl  auch  einem  Theil  der 
Rhabdocoela  wenigstens  tritt  eine  Differenzirung  in  Gertlst-  und 
Saftplasma  in  jeder  Zelle  ein,  und  die  Zellwandungen  resp.  die  Zel- 
len vei*8chmelzen  unter  einander.  Innerhalb  der  beiden  Gruppen 
der  Dendrocolen  und  vielleicht  bei  einigen  Rhabdocolen  treten 
zugleich  mit  der  Verschmelzung  der  Zellen  Vacuolenbildungen  auf. 
Diese  sind  zum  Theil  mindestens  intercellular  bei  den  Tricladen, 
stets  intracellular  bei  den  Polycladen." 

Ijima  ('84)  first  recorded  the  existence  of  two  kinds  of  cells  in 
the  parenchyma.  He  says  (p.  385),  "Die  so  von  einander  ver- 
haltnissm^issig  weit  entfernten  Kerne  sind  mit  anastomosirenden 
Strangen  von  Protoplasma  umgeben.  Mit  anderen  Worten  heisst 
dies,  die  Bindegewebszellen  verasteln  sich  raehr  oder  minder  deut- 
lich  und  die  Aeste  stehen  in  Zusammenhang  mit  einander,  wodurch 
das  Reticulum  oder  die  Bindegewebsbalken  gebildet  werden. 
Mitunter  kommen  auch  unverfistelte  Bindegewebszellen  vor,  welche 
aber  mit  reticulumbildenden  Zellen  durch  Zwischenformen  ver- 
bunden  sind."  His  figures  seem  to  show  a  structure  similar  to  what 
I  have  interpreted  in  P.  maculata  as  a  syncytium.  Ijima  also  savs 
that  the  individual  branched  cells  are  more  numerous  at  the  peri- 
phery of  the  body  than  elsewhere,  a  fact  to  be  compared  with  my 
observations  which  follow,  upon  the  large  number  of  such  cells  in 
P.  maailata  when  it  is  undergoing  normal  fission. 

Woodworth  ('91)  speaks  of  the  parenchyma  of  Phagocata  gracilis 
as  a  "reticulate  mesenchyma  "  and  does  not  describe  any  unbranched 
type  of  cells. 

Chichkoff  ('92)  summarizes  his  views  of  the  parenchyma  as  fol- 
lows (p.  490):  "  Je  considtire  done  le  parenchyme  des  Dendrocoeles 
d'eau  douce  comme  uniquement  compost  de  cellules  d  prolonge- 
roents,  qui,  s'entrecroisant,  se  reliant  les  uns  aux  autres,  determinent 
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de  petits  espaces  lacunaires,  ainsi  qu'on  le  sait  d6ji.  Mais  k  cAt6 
de  ces  cellules  k  prolongeraents,  il  n'est  pas  rare  d'en  rencontrer 
d'autres,  qui  en  sont  depounues,  revetant  une  forme  plus  ou  moins 
ronde,  et  poss^dant  un  noyau  avec  nucleole  bien  visible ;  ce  dernier, 
du  reste,  se  trouve  dans  toutes  les  cellules  parencbymateuses."  Far- 
ther on  he  says  that  the  "cellules  sans  prolongements "  are  found  in 
greatest  abundance  at  the  peripheral  parts  of  the  body.  Chichkoff, 
therefore,  sharply  separates  the  cells  without  branching  processes 
from  the  cells  of  the  parenchyma  proper  and  says  nothing  of  any 
intermediate  stages. 

F.  von  Wagner  ('90)  describes  in  the  parenchyma  of  Rhabdo- 
coeles  what  he  calls  "  Bildungszellen,"  which  he  says  are  parenchy- 
matous in  origin  and  which  are  the  starting  points  of  all  the  new 
organs  in  regeneration.  From  his  own  work  and  that  of  others  he 
makes  the  statement  (p.  385),  that,  "  bei  den  Turbellarien  die  Regen- 
erationen  vom  Parenchyra  (Mesoderm)  ihren  Ausgang  nehmen,  das 
Regeneration svermogen  dieser  Thiere  somit  an  die  BildnngsfShig- 
keit  dieses  letzteren  gebunden  erscheint."  That  is,  he  goes  back  to 
the  parenchyma  as  the  source  of  his  Bildungszellen  and  hence  of  all 
the  rest  and  what  he  calls  B\ldun(jszdlen  are  homologous  with  the 
unverlistelte  JBindetjewebszellen  of  Ijima,  the  celluks  sans  prolontje- 
merits  of  Chichkoff,  and  the  large  cells  which  I  have  described  in 
the  parench\Tna  of  P,  mactdata. 

That  the  parenchyma  is  the  tissue  from  which  the  new  parts  come 
is,  I  think,  agreed  by  all  who  have  studied  the  histological  details  of 
regeneration  in  planarians  (von  Wagner,  '90;  Keller,  '94;  van 
Duyne, '90;  Flexener, '98  ;  Bardeen,  :01). 

Keller  ('94),  in  his  study,  which  is  principally  upon  Rhabdocoeles, 
although  he  examined  Triclads  for  comparison,  has  gone  a  step 
farther  than  von  Wagner  felt  justified  in  doing,  and  instead  of 
deriving  the  "  Bildungszellen "  from  the  parenchyma,  he  believes 
that  the  unbranched  parenchyma  cells,  which  von  Wagner  called 
"  Bildungszellen  "  and  of  parenchymatous  origin,  are  almost  like  a 
fourth  germ  layer  which  remains  undifferentiated  and  from  which 
most  of  the  adult  body  originally  came.  He  interprets  the  transi- 
tional stages  between  these  "  Bildungszellen  "  or  "  Stammzellen,"  as 
he  calls  them,  and  the  branched  cells  of  the.  parenchyma  reticu- 
lum as  the  origin  of  parenchyma  from  these  cells.  He  explains 
his  theory  by  a  diagram  which   represents  the  development  of  a 
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planarian  after  the  stage  in  which  the  embryo  consists  of  seventy 
or  eighty  similar  blastomeres,  as  follows :  from  the  blastomeres  arise 
(1)  the  primary  ectoderm,  (2)  the  primary  endoderm,  forming  a 
kind  of  blastocoele  in  which  lie  a  few  wandering  cells.  From  these 
last  there  arise  one  after  another  the  secondary  ectoderm,  the  sec- 
ondary endoderm,  the  remainder  of  the  parenchyma,  the  nervous 
system,  gland  cells,  and  muscle  libers,  the  definitive  pharynx  consid- 
erably later,  the  reproductive  organs,  and  in  case  of  mutilation  the 
parts  which  are  made  good.  He  further  says  that  from  his  exami- 
nation of  a  number  of  planarians  he  finds  that  those  species  having 
the  power  of  regeneration  most  marked,  possess  the  greatest  num- 
ber of  these  cells.  In  view  of  their  supposed  primitive  character, 
Keller  prefers  the  term  "  Stammzellen  "  to  von  Wagner's  "  Bildungs- 
zellen." 

How  far  our  knowledge  of  the  cell  lineage  of  Triclads  admits  of 
such  a  definite  interpretation,  I  am  not  prepared  to  say.  The  theory 
is  a  suggestive  one,  though  from  the  nature  of  the  case,  impossible 
of  actual  demonstration.  Spindle-shaped  and  oval  cells  with  oval 
nuclei  and  the  characteristic  nucleoli  of  the  "  Stammzellen "  do 
exist  in  P,  maculata  embryos  at  the  time  when  the  permanent 
pharynx  is  forming.  I  should  myself  be  inclined  to  the  more  con- 
servative statement  which  is  merely  a  resume  of  the  facts,  that 
the  cells  left  between  the  primary  ectoderm  and  endoderm  of  the 
embryo  produce  pretty  much  everything  else  and  that  when  the 
syncytial  parenchyma  can  be  first  discovered  there  are  also  individ- 
ual cells  scattered  through  it,  which,  though  the  larger  ones  may  be 
easily  distinguished  as  such,  are  connected  with  the  syncytial  mass 
of  the  parenchyma  by  every  possible  intermediate  stage,  and  this 
series  of  intermediate  stages  may  be  interpreted  as  **  Stammzellen  " 
becoming  parenchyma  or  as  parenchyma  becoming  **  Stammzellen." 
If  the  latter  be  the  interpretation,  these  cells  would  be  continually 
arising  from  the  parenchyma,  we  should  lose  the  continuity  of  the 
**  Stammzellen  "  which  Keller  assumes  have  come  on  down  unchanged, 
giving  off  the  others  as  from  an  undifferentiated  stock,  and  we  should 
then  consider  the  cells  of  the  parenchyma  as  the  final  ones  to  which 
we  can  trace  the  power  of  regeneration. 

The  facts  which  do  come  out  clearly  from  this  review  are,  that  we 
can  distinguish  (1)  the  parenchyma  proper  and  (2)  certain  other 
individual  cells  with  intervening  stages  between  the  two  and  that 
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the  individaal  cells  as  such,  be  their  origin  early  from  the  embryonic 
cells  or  later  from  the  parenchyma,  are  the  histological  basis  for 
regeneration  in  the  Rhabdocoeles  and  Triclads  which  have  been 
carefully  studied  and  th^t  these  studies  have  extended  over  a  suffi- 
cient number  of  forms  to  show  their  general  occurrence. 

In  my  description  of  the  parenchyma  of  P.  mactdatay  I  have 
heretofore  referred  only  to  what  is  found  in  worms  from  a  locality 
where  there  is  practically  no  asexual  reproduction.  In  localities 
where  normal  regeneration  is  going  on  as  a  result  of  the  normal 
amputation  occurring  in  fission,  the  condition  of  the  "Bildungs- 
zellen  "  is  of  particular  interest.  The  number  of  these  "  Stamm '' 
or  "formative"  cells,  as  I  shall  call  them,  using  a  translation  of 
Keller's  term,  is  so  enormously  increased  in  the  dorsal  region  of  the 
body  (pi.  14,  fig.  38,  ds)  above  the  gut  that  they  are  far  more 
numerous  than  any  of  the  other  mesodermal  elements.  There 
seem  to  be  more  of  them  throughout  the  body  than  are  found  in 
worms  from  localities  where  fission  is  not  occurring,  but  this  would 
probably  not  have  attracted  attention  were  it  not  for  the  very  great 
number  in  the  dorsal  region  (pi.  14,  fig.  38,  ds).  These  cells  both 
dorsally  and  ventrally  and  in  all  parts  of  the  body  in  all, the  speci- 
mens during  the  entire  season  of  normal  fission  are  at  all  times 
dividing  very  rapidly,  as  shown  by  the  mitotic  figures  which  are 
everywhere  abundant  (pi.  14,  fig.  38 ;  pi.  13,  fig.  35,  k).  It  is  al- 
ways the  large  individual  cells  which  are  dividing,  and  never  the 
smaller  nuclei  of  the  parenchyma  proper.  The  daughter  cells 
resulting  from  these  divisions,  have  nuclei  exactly  like  those  of  the 
parenchyma  in  size  and  appearance,  but  have  their  own  cytoplasm, 
though  this  is  of  very  small  amount.  These  are  the  only  cells  in 
which  mitotic  figures  have  been  discovered.  Cell  division  may- 
occur  in  the  endoderm,  but  I  have  never  seen  any  indications  of  it 
though  I  have  searched  through  many  sections.  The  same  resalt 
came  from  the  examination  of  the  <ectoderm,  though  here  the 
rhabdites  greatly  obscure  the  nuclei  and,  as  noted  above,  the  small 
nuclei  of  the  parenchyma  proper  have  never  been  found  dividing. 
This  makes  it  evident  that  it  is  the  formative  cells  which  are 
increasing  far  more  than  any  others  at  the  time  when  the  worms 
are  making  good  the  parts  lost  by  fission  and  growing  so  fast  that 
they  frequently  double  in  all  their  proportions  in  twelve  days 
(compare  pi.  10,  fig.  19,  and  pi.  11,  fig.  32).     In  worms  taken  at  the 
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same  season  of  the  year  from  localities  where  sexual  reproduction 
is  in  progress  and  fission  is  practically  absent,  formative  cells  may 
be  found  dividing,  but  only  by  considerable  searching.  What  part 
these  cells  play  in  the  regeneration  of  the  new  parts  after  normal 
fission,  will  appear  from  the  following  description  of  the  histolo- 
gical changes  found  in  the  head  and  tail  pieces  during  the  four  or  five 
days  after  their  separation. 

The  figures  (pi.  13,  figs.  35,  36 ;  pi.  14,  figs.  37,  38 ;  pi.  15,  fig.  42) 
upon  which  this  description  is  based,  are  all  from  sagittal  sections 
of  tail  pieces  which  are  better  adapted  to  illustrate  the  facts  than 
sections  in  any  other  plane.  The  changes  in  the  posterior  part  of 
the  head  ends  are  exactly  the  same  in  character  minus,  of  course, 
the  formation  of  the  organs  peculiar  to  the  head ;  and  any  one  of 
the  figures  might  do  as  well  to  represent  what  occurs  in  the  poste- 
rior end  of  a  head  piece.  In  all  the  figures  of  plates  13,  14,  15, 
except  figures  39  and  42,  the  anterior  end  of  the  animal  lies  to  the 
left.  In  figures  39  and  42,  the  anterior  end  of  the  animal  lies  to  the 
right.  Figui-e  85,  of  plate  18,  represents  a  sagittal  section  of  the 
anterior  portion  of  a  tail  piece  such  as  is  shown  in  plate  9,  figure  2. 
Figure  36  (plate  13)  is  a  similar  section  of  a  tail  piece  about  thirty 
hours  after  fission  (pi.  9,  fig. "3).  Figure  38  (plate  14)  is  part  of  a 
sagittal  section  from  about  halfway  between  the  anterior  and  poste- 
rior ends  of  a  tail  piece  which  has  just  separated  from  its  head, 
but  it  might  equally  well  represent  any  vertical,  longitudinal  section 
toward  the  middle  of  any  animal  from  a  locality  where  active  fission 
is  occurring.  Figure  42  (plate  15)  represents  a  sagittal  section 
through  just  the  tip  anterior  end  of  a  tail  piece  on  the  third  day  after 
fission  (pi.  9,  fig.  4).  Figure  39  (plate  15)  is  a  section  similar  to 
figure  38  (plate  14)  but  is  in  the  region  of  the  developing  pharynx 
(pi.  9,  fig.  5).  In  this  figure,  the  anterior  end  is  to  the  right.  Fig- 
ure 40  (plate  15)  is  a  section  in  which  the  anterior  end  lies  to  the 
left  and  shows  the  pharynx  fairly  well  formed  (pi.  9,  fig.  17).  Fig- 
ure 37  (plate  14)  is  again  a  section  similar  to  figures  35  and  36  and 
represents  what  is  found  at  the  anterior  tip  on  the  fourth  day 
(pi.  9,  fig.  5). 

The  conditions  found  in  the  naked  tip  of  the  tail  piece  (pi.  9,  fig. 
2)  a  few  hours  after  its  separation  from  the  head  piece,  are  repre- 
sented by  the  sagittal  section  shown  in  figure  35  (plate  13).  Dor- 
sally,  the  formative  cells  (s)  are  seen  to  lie  in  the  parenchyma  and 
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to  be  more  numerous  than  elsewhere.  They  are  quite  prominent 
because  of  their  large  size  and  their  nucleoli  At  the  exposed  part 
of  the  parenchyma,  there  are  a  considerable  number  of  these  cells, 
but  not  enough  to  indicate  their  special  multiplication  at  this  place 
previous  to  the  fission.  The  approximation  of  the  dorsal  and  ventral 
sides  sufficiently  accounts  for  the  slight  massing  of  parenchyma  and 
formative  elements  at  this  point.  The  ectoderm  (ec)  has  been 
broken  and  shows  rough  edges  and  the  parenchyma  is  left  exposed. 
This  may  be  compared  with  any  of  the  figures  of  the  outside  at  this 
stage  (pi.  9,  fig.  2;  pi.  10,  fig.  21;  pi.  11,  fig.  25).  Thb  section 
just  passes  through  the  inner  side  of  one  gut  ramus  (g).  It  is  at 
once  evident  that  one  could  not  distinguish  such  a  section  from  one 
of  a  worm  which  had  been  artificially  cut  in  two  and  furthermore 
that  there  are  now  no  signs  of  any  histological  changes  which  may 
have  preceded  the  fission.  The  formative  cells  both  dorsally  and 
ventrally  are  actively  dividing,  as  is  shown  by  their  numerous  mito- 
tic figures  (A:),  but  the  amount  of  division  at  the  exposed  tip  is  no 
more  extensive  than  can  often  be  found  in  a  space  of  the  same  size 
anywhere  in  the  dorsal  region  (pi.  14,  fig.  38).  In  fact  the  neigh- 
boring sections  showed  more  cell  division  going  on  in  the  dorsal  and 
ventral  regions  some  distance  back  of  the  exposed  tip,  as  is  shown 
by  the  right  half  of  figure  35  (plate  13),  than  at  the  tip  itself  where 
the  new  ectoderm  is  to  form. 

Flexener  ('98),  in  studying  the  histological  changes  occuning  in 
the  recreneration  after  an  artificial  cut  similar  to  this  normal  one  of 

o 

fission,  says  (p.  340),  "At  the  end  of  the  first  twelve  hours  and 
about  equally  at  the  conclusion  of  eighteen  hours,  active  cell  proli- 
feration in  the  divided  end  is  going  on.  The  evidences  for  this  are 
found  in  the  rich  mitosis  encountered  as  well  as  in  the  accumulation 
of  small  immature  cells  at  the  injured  extremity.  The  most  active 
division  is  found  in  the  tissues  immediately  adjacent  to  the  epider- 
mal  At  the  end  of  twenty-four  hours  cell  division  in  the  regen- 
erating end  is  quite  over.  Long  and  painstaking  search  is  required 
to  discover  a  single  karyokinetic  figure." 

The  artificial  cutting  seems  therefore  to  have  stimulated  in  Flex- 
ener's  P.  niacidata  ^  a  special  production  of  new  cells  near  the  ent 

^  The  worm  which  Flexener  calls  Planaria  torva  and  which  is  the  subject  of 
his  paper,  came  from  the  localities  where  I  have  collected  my  specimens  and  is 
incorrectly  called  torva,  as  I  have  identified  it  as  P.  macukUa, 
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end  during  the  first  twenty-four  hours.  There  is  ceitainly  no  very 
well  marked  period  of  extremely  active  cell  division  after  normal 
fission,  and  this  I  account  for  by  the  fact  that  an  asexually  reprodu- 
cing P.  macidata  always  has  an  excess  of  the  formative  cells  in  all 
parts  of  the  parenchyma  and  particularly  along  the  dorsal  side,  and 
that  there  is  no  need  for  any  marked  increase  of  cells  at  the  exposed 
end  nor  would  there  be  if  the  worm  divided  itself  at  any  other 
point.  There  is  perhaps  a  slight  increase  in  the  amount  of  cell  divi- 
sion among  the  formative  cells  at  the  exposed  tip,  but  not  enough 
to  be  readily  noticed.  It  is  the  same  process  which  Flexener 
observed,  only  the  animal  is  prepared  for  its  fission  by  the  increased 
number  of  formative  cells.  These  cells  are  always  dividing  in  all 
parts  of  the  body  no  matter  what  stage  of  regeneration  is  examined. 
Their  increase  would  seem  sufiicient  to  account  for  the  continual 
increase  in  bulk  of  the  whole  body  and  they  are  present  at  the  nor- 
mally cut  surface  ready  to  make  good  the  loss.  I  have  often  won- 
dered if  there  were  not  some  actual  migration  of  the  large  formative 
cells  from  the  more  distant  portion  (see  the  right  side  of  fig.  35,  pi.  13) 
toward  the  exposed  end  for  they  seem  to  lie  free  in  the  parenchyma 
proper  and  are  dividing  more  actively  a  short  distance  behind  than 
just  at  the  cut  surface,  where  in  the  third  and  fourth  days  (pi.  14, 
fig.  37 ;  pi.  15,  ^g,  42)  there  is  more  increase  in  the  number  of  small 
nuclei  than  seems  to  be  accounted  for  by  the  division  at  the  tip  end 
itself. 

On  the  second  day  (pi.  13,  fig.  36)  the  outermost  of  the  large 
formative  cells  have  begun  to  make  the  new  ectoderm  {ec^)  and  back 
of  this  there  is  an  increasing  bulk  of  syncytial  parenchyma  with 
small,  close  set  nuclei.  As  only  the  large  cells  divide,  and  their 
reconstructing  nuclei  are  exactly  like  these,  this  collection  of  nuclei 
has  presumably  originated  from  the  division,  and  so  reduction  in  size, 
of  the  large  cells.  A  considerable  number  of  large  cells  still  remain 
near  the  tip,  and  mitotic  figures  are  to  be  found  among  them.  On 
following  the  section  posteriorly,  the  formative  cells  are  as  numer- 
ous as  ever  and  their  divisions  as  frequent,  though  this  does  not 
happen  to  appear  in  the  section  drawn  (pi.  13,  fig.  3G). 

There  is  no  change  in  the  old  ectoderm  {ec)  except  possibly  the 
loss  of  some  cells  at  the  edge  between  the  new  tissue  and  the  old. 
At  the  exposed  surface,  the  arrangement  of  the  larger  formative 
cells  shows  at  once  that  they  are  producing  the  new  ectoderm  {ecf). 
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This  section  cuts  through  a  considerable  portion  of  one  of  the  still 
unfused  gut  rami  (pi.  9,  fig.  3). 

The  third  day  (pi.  15,  fig.  42)  shows  an  increase  in  the  number 
of  small  nuclei  evidently  arising  by  further  division  of  the  large, 
formative  cells  so  that  the  latter  are  found  in  considerable  numbers 
only  some  distance  back.  The  ectoderm  at  the  exposed  tip  (ec')  is 
now  definitely  formed  and  save  for  the  absence  of  rhabdites,  the 
boundary  between  the  old  and  the  new  ectoderm  could  not  be  dis- 
tinguished. The  killing  fluids  often  produced  clefts  between  the 
new  ectoderm  cells,  as  shown  in  the  figure,  a  phenomenon  which  I 
have  frequently  observed  in  the  delicate  ectoderm  of  embryos  killed 
when  about  ready  to  leave  the  egg  capsule. 

On  the  fourth  day  (pi.  9,  figs.  5,  17)  a  similar  section  through  the 
head  (pi.  14,  fig.  87)  shows  approximately  the  mature  organization 
of  the  parenchyma  in  this  region,  there  being  many  small  nuclei  and 
the  larger  cells  being  entirely  absent  until  a  point  opposite  the  gut 
is  reached.  This  is  a  section  of  the  anterior  end  of  a  tail  piece  con- 
siderably smaller  than  the  others  and  as  it  is  drawn  to  the  same 
scale,  it  might  at  first  glance  indicate  more  elongation  and  flatten- 
ing of  the  new  tissue  than  occurs.  There  is,  however,  on  the  third 
and  fourth  days,  a  flattening  and  elongation  which  does  change  the 
shape  of  the  regenerating  end  as  the  outlines  of  the  figures  show. 
The  commissure  (7ie)  connecting  the  two  halves  of  the  new  brain 
is  now  seen  for  the  first  time. 

The  formative  cells  at  the  exposed  tip  seem  to  form  the  new  ecto- 
derm- as  above  described,  and  the  large  number  of  small  nuclei  of 
the  adult  head  parenchyma  to  all  appearances  come  from  the  divi- 
sion of  the  nuclei  of  formative  cells,  the  cytoplasm  of  which 
becomes  continuous  with  that  of  the  parenchyma  syncytium  (pi.  15, 
fig.  41,  5/?). 

For  as  much  as  twenty-four  hours  after  the  fission  there  is  no  dis- 
coverable change  in  the  parenchyma  at  the  point  where  the  new  phar- 
ynx is  to  form.  During  the  second  day,  there  appears  in  this  region 
an  irregular  massing  together  of  large,  formative  cells.  Dorsal  and 
ventral  to  this  mass  of  cells,  the  mitotic  figures  are  abundant,  but 
are  not  so  frequent  in  the  mass  itself.  The  appearance  of  so  many 
large  cells  all  at  once  suggests  again  that  some  have  migrated  from 
the  dorsal  mass  of  formation  cells.  By  the  third  day  (pi.  15,  ^g.  39) 
these  irregularly  directed  oval  and  spindle-shaped  cells  have  almost 
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all  become  oriented  alike  and  so  closely  packed  that  in  sections  5  fx 
in  thickness  they  are  sometimes  two  or  three  cells  deep.  This  mass 
of  cells  (ph^)  covers  the  extent  of  the  new  pharynx  and  there 
•can  be  no  doubt  as  to  what  cells  are  responsible  for  this  organ. 
Between  the  anterior  end  of  this  mass  and  the  gut  rami  which  have 
now  united  (pi.  9,  fig.  5),  are  fewer  cells  also  markedly  spindle- 
shaped  and  drawn  out  in  the  longitudinal  axis  of  the  animal  (pi.  15, 
fig.  39,jf>A/').  Apparently  the  fibers  of  the  parenchyma  about  these 
are  also  drawn  out,  for  they  appear  different  from  those  surrounding 
them  and  this  differentiation  marks  out  the  future  lumen  connecting 
gut  with  phaiynx.  Where  it  meets  the  gut  ((/) ,  there  is  such  an 
intimate  association  between  the  gut  and  the  formative  cells  (s)  that 
one  is  forced  to  the  conclusion  that  these  are  being  added  on  to  the 
gut.  This  apparent  fusion  of  the  formative  cells  with  parts  of  the 
gut  will  be  taken  up  in  detail  later.  The  mass  of  closely  packed 
cells  extends  about  twice  as  far  back  as  is  shown  in  figure  39.  The 
cavities  of  the  pharynx  lumen  and  its  sheath  have  not  yet  appeared. 
The  cavity  of  the  sheath  appears  a  little  before  the  cavity  of  the 
lumen,  being  first  evident  as  a  split  around  the  periphery  of  the 
posterior  two  thirds  of  the  mass  of  formative  cells  (pi.  15,  fig.  39), 
then  the  lumen  begins  to  appear  by  a  separating  of  the  individual 
cells  in  the  center. 

Figui*e  40  (plate  15),  in  which  the  anterior  end  of  the  animal  lies 
to  the  left,  represents  a  stage  in  which  the  lumen  (phr)  of  the  phar- 
ynx is  forming  and  is  not  connected  with  the  gut  ((/)  nor  does  it 
open  on  the  free  end  of  the  pharynx.  The  pharyngeal  sheath  is 
formed,  but  the  mouth  has  not  broken  through.  The  mass  of  forma- 
tive cells  of  the  third  day  (pi.  15,  fig.  39)  is  here  represented  by 
many  rounded  cells  in  the  rudiment  of  the  pharynx.  Many  of  these 
show  plainly  their  cell  outline  and  a  nucleus  with  the  characteristic 
nucleolus  of  the  formative  cell.  In  the  center  they  have  separated 
for  the  beginning  of  the  lumen  (phl^)  the  epithelial  lining  of  which 
is  just  beginning  to  form,  and  over  this  area  the  parenchymatous 
matrix  has  disappeared.  The  epithelium  of  the  pharyngeal  pocket 
is  already  formed,  but  some  of  its  nuclei  still  show  the  characteristic 
nucleolus  of  the  formative  cell.  Just  anterior  to  the  pharynx  in 
this  figure  are  to  be  seen  what  are  unquestionably  formative  cells 
which  are  within  the  gut  cytoplasm  ((/)  and  in  the  neighboring 
sections  this  approaches  almost  to  the   diminutive   lumen  {pht). 
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This  section  cuts  through  a  considerable  portion  of  one  of  the  sliil 
unfused  gut  rami  (pi.  9,  fig.  3). 

The  third  day  (pi.  15,  fig.  42)  shows  an  increase  in  the  number 
of  small  nuclei  evidently  arising  by  further  divbion  of  the  large, 
formative  cells  so  that  the  latter  are  found  in  considerable  numbers 
only  some  distance  back.  The  ectodenn  at  the  exposed  tip  (cc')  is 
now  definitely  formed  and  save  for  the  absence  of  rhabdites,  the 
boundary  between  the  old  and  the  new  ectoderm  could  not  be  dis- 
tinguished. The  killing  fluids  often  produced  clefts  between  the 
new  ectoderm  cells,  as  shown  in  the  figure,  a  phenomenon  which  I 
have  frequently  observed  in  the  delicate  ectoderm  of  embryos  killed 
when  about  ready  to  leave  the  egg  capsule. 

On  the  fourth  day  (pi.  9,  figs.  5,  17)  a  similar  section  through  the 
head  (pi.  14,  fig.  87)  shows  approximately  the  mature  organization 
of  the  parenchyma  in  this  region,  there  being  many  small  nuclei  and 
the  larger  cells  being  entirely  absent  until  a  point  opposite  the  gut 
is  reached.  This  is  a  section  of  the  anterior  end  of  a  tail  piece  con- 
siderably smaller  than  the  others  and  as  it  is  drawn  to  the  same 
scale,  it  might  at  first  glance  indicate  more  elongation  and  flatten- 
ing of  the  new  tissue  than  occurs.  There  is,  however,  on  the  third 
and  fourth  days,  a  flattening  and  elongation  which  does  change  the 
shape  of  the  regenerating  end  as  the  outlines  of  the  figures  show. 
The  commissure  (7ie)  connecting  the  two  halves  of  the  new  brain 
is  now  seen  for  the  first  time. 

The  formative  cells  at  the  exposed  tip  seem  to  form  the  new  ecto- 
derm' as  above  described,  and  the  large  number  of  small  nuclei  of 
the  adult  head  parenchyma  to  all  appearances  come  from  the  divi- 
sion of  the  nuclei  of  formative  cells,  the  cytoplasm  of  which 
becomes  continuous  with  that  of  the  parenchyma  syncytium  (pi.  15, 

flg.  41,  5W). 

For  as  much  as  twenty-four  hours  after  the  fission  there  is  no  dis- 
coverable change  in  the  parenchyma  at  the  point  where  the  new  phar- 
ynx is  to  form.  During  the  second  day,  there  appears  in  this  region 
an  irregular  massing  together  of  large,  formative  cells.  Dorsal  and 
ventral  to  this  mass  of  cells,  the  mitotic  figures  are  abundant,  but 
are  not  so  frequent  in  the  mass  itself.  The  appearance  of  so  many 
large  cells  all  at  once  suggests  again  that  some  have  migrated  from 
the  dorsal  mass  of  formation  cells.  By  the  third  day  (pL  15,  ^g,  39) 
these  irregularly  directed  oval  and  spindle-shaped  cells  have  almost 
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all  become  oriented  alike  and  so  closely  packed  that  in  sections  5  fx 
in  thickness  they  are  sometimes  two  or  three  cells  deep.  This  mass 
of  cells  (ph^)  covers  the  extent  of  the  new  pharynx  and  there 
<5an  be  no  doubt  as  to  what  cells  are  responsible  for  this  organ. 
Between  the  anterior  end  of  this  mass  and  the  gut  rami  which  have 
now  united  (pi.  9,  fig.  5),  are  fewer  cells  also  markedly  spindle- 
shaped  and  drawn  out  in  the  longitudinal  axis  of  the  animal  (pi.  15, 
fig.  S9y pht).  Apparently  the  fibers  of  the  parenchyma  about  these 
are  also  drawn  out,  for  they  appear  different  from  those  surrounding 
them  and  this  differentiation  marks  out  the  future  lumen  connecting 
gut  with  pharynx.  Where  it  meets  the  gut  (</),  there  is  such  an 
intimate  association  between  the  gut  and  the  formative  cells  (a)  that 
one  is  forced  to  the  conclusion  that  these  are  being  added  on  to  the 
gut.  This  apparent  fusion  of  the  formative  cells  with  parts  of  the 
gut  will  be  taken  up  in  detail  later.  The  mass  of  closely  packed 
cells  extends  about  twice  as  far  back  as  is  shown  in  figure  39.  The 
cavities  of  the  pharynx  lumen  and  its  sheath  have  not  yet  appeared. 
The  cavity  of  the  sheath  appears  a  little  before  the  cavity  of  the 
lumen,  being  first  evident  as  a  split  around  the  periphery  of  the 
posterior  two  thirds  of  the  mass  of  formative  cells  (pi.  15,  fig.  39), 
then  the  lumen  begins  to  appear  by  a  separating  of  the  individual 
cells  in  the  center. 

Figure  40  (plate  15),  in  which  the  anterior  end  of  the  animal  lies 
to  the  left,  represents  a  stage  in  which  the  lumen  (phl^)  of  the  phar- 
ynx is  forming  and  is  not  connected  with  the  gut  (g)  nor  does  it 
open  on  the  free  end  of  the  pharynx.  The  pharyngeal  sheath  is 
formed,  but  the  mouth  has  not  broken  through.  The  mass  of  forma- 
tive cells  of  the  third  day  (pi.  15,  fig.  39)  is  here  represented  by 
many  rounded  cells  in  the  rudiment  of  the  pharynx.  Many  of  these 
show  plainly  their  cell  outline  and  a  nucleus  with  the  characteristic 
nucleolus  of  the  formative  cell.  In  the  center  they  have  separated 
for  the  beginning  of  the  lumen  (pht)  the  epithelial  lining  of  which 
is  just  beginning  to  form,  and  over  this  area  the  parenchymatous 
matrix  has  disappeared.  The  epithelium  of  the  pharyngeal  pocket 
is  already  formed,  but  some  of  its  nuclei  still  show  the  characteristic 
nucleolus  of  the  formative  cell.  Just  anterior  to  the  pharynx  in 
this  figure  are  to  be  seen  what  are  unquestionably  formative  cells 
which  are  within  the  gut  cytoplasm  ((/)  and  in  the  neighboring 
sections  this   approaches  almost  to  the   diminutive   lumen  {pht). 
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The  change  from  this  to  the  adult  pharynx  is  the  completion  of  the 
lumen  and  the  breaking  through  of  the  mouth.  The  formative  cells 
which  have  built  the  young  pharynx  lose  their  identity  as  such  and 
their  nuclei  change  during  the  next  day  or  two  into  the  smaller 
nuclei  of  the  adult  pharynx,  some  of  them  still  retaining  nucleoli 
such  as  are  always  present  in  the  formative  cells  and  often  in  the 
other  cells  of  the  body  excepting  the  ectoderm. 

The  changes  in  the  nervous  system  have  been  described  by 
Bardeen  (:01)  and  Flexener  ('98).  I  have  nothing  to  add  to 
their  observations. 

Regarding  the  close  association  between  the  formative  cells  and 
the  gut,  which  was  mentioned  in  the  stage  represented  by  figure  39 
(plate  15),  I  have  these  additional  obsen^ations.  At  the  anterior 
end  of  the  gut  in  tail  pieces  where  the  median  ramus  grows  out 
(pi.  9,  figs.  5,  17),  sections  show  a  very  intimate  connection  between 
the  formative  cells  and  the  cells  of  the  gut.  The  gut  (pi.  13-15, 
fig.  35-42,  g)  in  well  fed  worms  has,  as  is  commonly  known,  the 
appearance  of  a  syncytium  enclosing  vacuoles  (i?)  and  masses  of 
digesting  food.  The  outlines  of  the  cells  are  difficult  of  demon- 
stration. Figure  41  (plate  15)  represents  a  sagittal  section  through 
the  anterior  tip  of  the  gut  (see  pi.  9,  fig.  16).  The  anterior  end  i» 
to  the  right  and  the  magnification  is  Zeiss  ^  x  2.  The  parenchyma 
syncytium  {an)  with  its  own  nuclei  (np)  and  also  scattered  forma- 
tive cells  are  shown.  Some  of  the  last  are  removed  from  the  gut, 
but  there  are  many  which  are  closely  applied  to  it  as  in  the  lower 
half  of  the  figure  and  even  extend  up  some  distance  into  the  gut 
mass.  There  are  still  others  which  are  entirely  surrounded  by  the 
gut  cytoplasm  and  in  their  own  cytoplasm  show  small  vacuoles,  a 
thing  I  have  never  observed  in  formative  cells  anywhere  else  and 
which  seems  additional  proof  that  they  are  being  added  on  to  the 
gut  by  their  cytoplasm  fusing  with  the  gut  cytoplasm.  Many  of  the 
gut  nuclei  show  a  nucleolus  exactly  like  that  of  the  formative  cell, 
but  since  nucleoli  are  sometimes  found  in  nuclei  of  various  sorts  in 
the  adult  and  normal  worms,  one  must  not  make  too  much  of  this. 
The  ciises  where  the  formative  cells,  cytoplasm  and  all,  are  within 
the  gut  are  the  strongest  link  (see  also  pi.  15,  fig.  39,  g  and  «).  I 
have  observed  formative  cells  seemingly  quite  surrounded  by  gut 
cytoplasm  at  other  places  than  the  anterior  and  posterior  faces  of 
the  new  median  ramus.     This  is  not  so  remarkable  since  many  small 
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branches  are  everywhere  growing  out  from  the  main  rami  at  this 
time  and  it  would  not  be  strange  if  the  process  occurred  elsewhere^ 
but  I  have  never  seen  any  such  number  of  formative  cells  so  inti- 
mately connected  with  the  gut  as  at  the  anterior  tip  of  the  new 
median  ramus.  As  there  is  no  other  place  where  the  gut  is  being 
remodeled  to  such  a  marked  degree,  this  is  what  might  be  expected. 

That  the  formative  cells  of  the  parenchyma  become  added  on  to 
the  gut  in  some  places  would  seem  a  remarkable  thing.  The 
entire  absence  of  observed  cases  of  mitotic  figures  among  gut  nuclei 
during  the  time  when  the  animal  was  growing  so  rapidly  and  the 
gut,  of  course,  was  likewise  increasing,  would  be  something  at  least 
in  favor,  if  not  evidence,  of  such  a  possibility.  If  it  should  be 
objected  that  neither  had  mitosis  been  seen  in  the  ectoderm,  I  can 
call  attention  to  the  way  in  which  the  rhabdites  obscure  many 
ectodermal  nuclei  while  the  nuclei  of  the  gut  are  readily  seen.  It 
is  a  difficult  case  to  prove,  but  I  can  only  believe  from  such  instan- 
ces as  are  shown  in  figures  39  and  41  (plate  15)  that  where  the 
new  anterior  ramus  develops,  some  formative  cells  are  added  on  and 
become  gut  cells.  The  intimate  association  of  the  two  seems  to 
admit  of  no  other  interpretation  and  if  this  is  the  case  one  must 
ascribe  a  remarkable  versatility  to  the  formative  cells  when  their 
whole  history  in  regeneration  is  considered. 

Whether  the  stages  intermediate  between  parenchyma  and  for- 
mative cells  represent  parenchyma  originating  from  formative  cells 
or  the  reverse,  I  leave  an  open  question.  That  the  formative  cells 
which  always  occur  in  P,  nuicxdata  in  some  numbers  and  in  very 
great  numbers  during  the  season  of  fission  are  the  basis  for  the 
regeneration  following  normal  fission,  there  can  be  no  question. 
The  existence  of  these  cells  and  their  r6le  in  regeneration  in  many 
other  planarians  and  Rhabdocoeles  have  been  recorded  as  shown  in 
my  review  ot  the  subject.  The  latter  have  been  thoroughly  described 
in  Rhabdocoeles,  but  not  figured  at  all  or  thoroughly  studied  in 
the  Triclads.  My  observations  on  the  existence  and  r61e  of  such 
cells  in  P.  maculata  do  not  therefore  stand  alone. 

Starting  with  these  formative  cells  which  are  continually  increas- 
ing their  number  (see  mitotic  divisions  in  the  figures),  we  get 
ectoderm,  parenchyma,  tissue  of  adult  head,  according  to  Flexener 
('98)  ganglion  cells,  pharynx,  and  probably  parts  of  the  gut.  As 
far  back  as  we  can  go,  yi2.,  to  the  many  self-sustaining  and  multi- 
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plying  formative  cells,  everything  is  to  be  referred  to  these  scarcely 
differentiated  cells  which  may  become  almost  anything.  There  is 
nothing  in  the  process,  as  I  have  seen  it,  to  indicate  the  degenera- 
tion of  a  highly  specialized  adult  tissue  into  something  simpler  and 
from  this  the  building  of  new  organs.  I  regret  exceedingly  that  I 
have  not  had  the  opportunity  to  study  and  compare  what  occurs  in 
specimens  artificially  cut  in  two  at  just  the  place  where  fission  nor- 
mally occurs.  From  Flexener's  description  ('98)  of  P.  niaculata 
and  from  Keller's  statements  ("94)  as  to  the  forms  he  studied,  I  can 
hardly  see  how  there  can  be  any  different  processes  carried  on  in 
the  regeneration  after  artificial  cutting  except  that  the  excess  of 
formative  cells  in  animals  which  are  multiplying  asexually  may 
make  the  process  easier  to  follow. 

A  structure  which  I  have  found  to  a  varying  extent  in  almost  all 
the  specimens  examined  from  localities  where  fission  is  in  progress, 
is  shown  at  a;  in  a  number  of  the  figures  (pi.  13,  fig.  35 ;  pi.  14, 
^g.  37).  There  are  lying  in  the  parenchyma,  mostly  in  the  dorsal 
region,  masses  of  large  cells  the  outlines  of  which  are  not  always 
easily  discernible.  They  are  not  connected  with  the  gut  in  any 
way  nor  do  they  resemble  any  structures  which  I  have  ever  found 
described  for  the  Planaria.  They  can  best  be  characterized  by  say- 
ing that  they  have  the  appearance  of  gut  cells  without  any  vacuoles 
for  their  nuclei  are  very  much  like  those  of  the  gut  and  their 
cytoplasm  stains  in  the  same  way,  but  they  are  not  found  connected 
with  the  gut  in  any  way.  They  are,  furthermore,  not  at  all  like 
the  fii-st  beginnings  of  the  reproductive  organs  and  although  I  have 
held  many  theories  as  to  their  significance,  I  cannot  offer  even  a 
plausible  conjecture  as  to  their  meaning.  My  reason  for  mention- 
ing them  is  that  they  are  usually  a  striking  feature  of  animals  from 
an  asexual  locality. 


The  Anatomy  of   the   Fully  Developed   Reproductive 

Organs. 

During  the  summer  of  1898,  while  at  the  Marine  biological  labo- 
ratory. Woods  Holl,  Mass.,  I  became  interested  in  studying  some 
very  large  specimens  (15  to  20  mm.  in  length)  of  Planaria  macu- 
lata.  These  were  found  in  the  ponds  near  Falmouth  and  with  them 
large  numbers  of  eggs  which  they  lay  during  May  and  early  June. 
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Reprodactive  organs  were  of  coarse  fully  developed  in  these  speci- 
mens and  I  studied  their  anatomy  casually  while  endeavoring  to 
ascertain  new  facts  regarding  the  function  of  the  uterus,  penis,  etc., 
during  the  egg  laying.  At  this  juncture  I  was  surprised  to  read  in 
a  recent  paper  by  Woodworth  ('97)  the  following  sentence:  "Pto- 
naria  niaculata  is  the  commonest  of  our  fresh- water  planarians  and 
was  the  first  one  to  be  described  (I^eidy,  1848) ;  however,  nothing 
has  been  published  regarding  its  sexual  organs,  and  I  am  unable  to 
offer  anything  in  this  regard ;  not  one  of  the  hundreds  of  specimens 
that  came  under  my  observation  was  sexually  mature." 

Since  the  anatomy  of  the  most  complex  system  of  organs  in  this 
common  species  is  entirely  unknown,  or  at  least  unrecorded,  I  have 
availed  myself  of  the  opportunity  to  study  them  in  theii*  fully  devel- 
oped state  and  I  shall  describe  the  main  features  of  their  structure, 
although  there  is  nothing  strikingly  different  from  what  has  been 
found  in  closely  related  forms.  The  relative  position  of  the  dif- 
ferent parts  may  be  seen  from  figure  56  (plate  19),  though  this  rep- 
resents them  in  an  immature  condition.  The  atrial  organs  are 
shown  by  dorsal  and  lateral  views  (pi.  12,  figs.  33,  34).  From  fig- 
ure 56  it  is  seen  that  the  testes  are  numerous  and  extend  from  the 
region  of  the  ovaries  almost  to  the  tail.  Although  a  few  large  folli- 
des  are  to  be  found  extending  up  between  the  gut  lobes,  the  rest 
are  packed  closely  together  in  the  ventral  region  and  are  never 
found  dorsal  to  the  gut.  Their  lateral  extent  is  seen  in  a  transverse 
section  of  the  animal  (pi.  18,  fig.  60)  to  be  from  a  point  about  half- 
way between  the  lateral  margin  and  the  nerve  cord  to  within  a 
short  distance  of  the  median  line.  In  front  of  the  pharynx  and 
behind  the  genital  atrium,  each  nerve  cord  divides  the  testes  of  its 
side  in  Buch  a  way  that  in  whole  preparations  there  often  appear 
two  irregular  rows  on  either  side  while  in  the  region  of  the  pharynx 
and  genital  atrium  the  inner  row  of  either  side  is  lost.  Everywhere 
they  are  close  together  and  from  the  ovaries  to  the  tail  hardly  a 
transverse  section  can  be  found  that  does  not  cut  a  half  dozen  or 
more.  In  longitudinal  sections  they  are  found  closely  following 
one  another,  there  being  about  seventy-five  on  either  side. 

The  testicular  canals  (vasa  efferentia)  are  everywhere  found  con- 
necting one  testis  with  another  or  the  testes  with  the  vasa  deferentia. 
It  has  seemed  to  me,  in  studying  these  fine  canals,  that  there  is  no 
reason  for  doubting  that  each  testis  has  a  definite  connection  either 
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directly  or  through  intervening  testes  with  the  vas  deferens  of  its 
side.  In  species  with  a  smaller  number  of  testes  it  is  not  difficult 
to  discover  the  connection  of  each  testis  with  the  vas  deferens.  In 
Platuiria  rnaculata,  the  testes  communicate  with  one  another  or 
with  the  vas  deferens  in  the  same  way  and  it  is  only  their  great 
number  which  makes  the  exact  connection  impossible  to  establish  in 
many  cases. 

During  the  egg  laying  season  the  vasa  deferentia  (pi.  12,  figs.  33, 
34,  vd)  may  be  found  as  very  fine  tubes  extending  from  the  most 
anterior  testes  and  everywhere  receiving  testicular  canals.  Their 
diameter  increases  in  the  region  of  the  pharynx  where,  swollen  with 
spermatozoa,  they  become  the  seminal  vesicles  as  in  other  Planaria. 
In  the  live  worm,  they  may  be  seen  through  the  ventral  surface  as 
two  whitish  masses  on  either  side  in  the  region  of  the  pharynx. 
Posteriorly,  the  seminal  vesicles  narrow  suddenly  and  the  smaller 
tubes  thus  formed  turn  with  a  sharp  angle,  mount  dorsally,  and  then 
turn  ventrally  to  the  base  of  the  penis  where  each  opens  into  an 
enlargement  {en)  of  the  penis  lumen.  This  lumen  is  of  considera- 
ble size  and  has  a  blind  anterior  end,  but  is  drawn  out  posteriorly 
into  a  finer  tube  and  opens  by  a  small  aperture  on  the  free  end  of 
the  penis  (/>).  The  penis  (pi.  12,  figs.  33,  34, />)  is  short  and  thick, 
closely  invested  by  the  walls  of  its  cavity  and  pointing  downward 
and  backward  at  an  angle  of  about  45°.  Along  its  median  poste- 
rior face  it  joins  the  atrium  by  a  thin  mesentery-like  fold  so  that  a 
sagittal  section  (pi.  12,  fig.  34)  shows  as  though  there  were  only 
a  shallow  furrow  around  the  penis  posteriorly.  The  outline  of  such 
a  sagittal  section  is  given  in  figure  34  and  the  depth  of  the  atrium 
immediately  on  either  side  of  this  is  indicated  by  a  dotted  line. 
Behind  this  anterior  part  which  contains  the  penis,  the  a'trium  is 
narrowed  jibruptly.  It  is  worth  noting  that  the  longitudinal  axis  of 
the  penis  does  not  point  in  the  direction  of  this  opening  (pi.  12,  fig. 
34),  but  downward  and  backward  as  above  described  and  thus  the 
free  end  of  the  penis  lies  somewhat  below  the  opening  through 
which  it  must  })as8  when  protruded.  The  contraction  of  muscle 
fibers  in  the  mesentery-like  fold  may  perhaps  aid  in  guiding  the 
penis  out  posteriorly.  The  narrow  portion  of  the  atrium  soon 
widens  abruptly  by  sending  a  larger  branch  ventrally  and  slightly 
backward  to  communicate  with  the  outside  at  the  genital  pore  {gp)  . 
At  the  upper  posterior  angle  of  the  main  atrial  cavity  the  vagina 
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(va)  extends  dorsally  and  posteiiorly.  This  short  canal,  which  I 
designate  as  vagina,  reaches  almost  to  the  basal  membrane  on  the 
dorsal  side,  before  it  splits  into  the  stalk  of  the  uterus  running  ante- 
riorly and  the  common  oviduct  running  })osteriorly  on  the  midline 
(pi.  1*2,  figs.  33,  34).  The  atrial  cavity  extends  posteriorly  a  short 
distance  beneath  the  vagina  and  is  here  thrown  into  one  or  two  large 
folds  which  run  lengthwise.  These  folds  are  glandular  and  are  per- 
haps homologous  with  the  "musculo-drdsen  "  organs  mentioned  by 
Ijima  ('84)  in  his  description  of  PolyceUs  tenuis^  though  they  are 
not  constant  in  shape  or  occurrence  and  the  cavity  of  the  atrium  is 
no  further  complicated  than  by  the  division  into  an  anterior  portion 
containing  the  penis  and  a  posterior  which  receives  the  female 
elements.  Besides  the  secretions  of  the  unicellular  glands  which 
surround  the  atrium  and  enter  the  vagina,  the  epithelial  lining  of 
the  atrium  seems  to  be  actively  at  work  producing  a  secretion  which 
appears  as  spherical  masses  detaching  themselves  from  the  cells  and 
covering  the  surface  several  layers  deep. 

The  stalk  of  the  uterus,  as  above  mentioned,  extends  forward  from 
the  vagina  along  the  midline  as  a  small  tube  which  in  many  sections 
shows  indications  of  contraction,  for  the  outline  of  its  lumen  is  folded. 
In  front  of  the  penis  it  expands  into  a  spherical  uterus  such  as  is 
found  in  many  planarians  (pi.  1-,  figs.  33,  34,  u).  During  the  egg 
laying  season,  this  cavity  when  seen  in  transverse  section  is  as  large 
as  the  pharyngeal  pocket  and  extends  right  up  to  the  dorsal  and 
ventral  basal  membranes.  Within  the  uterus  I  have  found  what 
were  unquestionably  masses  of  spermatozoa  since  they  had  the  same 
appearance  as  the  spermatozoa  found  in  the  seminal  vesicles.  In 
some  instances  I  also  found  what  appeared  to  be  the  egg  capsules 
in  process  of  formation.  Almost  every  live  specimen  when  seen 
from  the  ventral  side  shows  a  reddish  brown  mass  in  the  position 
of  the  uterus,  as  though  the  uterus  containe<i  one  of  the  brown  Qgg:^ 
capsules.  This  color  must,  however,  be  due  to  the  color  of  the 
uterus  itself,  for  it  shows  exactly  the  same  when  there  is  no  trace  of 
a  capsule. 

The  ovaries  (pi.  19,  fig.  5(>,  o)  lie  about  one  fourth  the  entire 
length  of  the  animal  from  its  anterior  end  and  are  in  the  usual  ven- 
tral position  just  inside  the  nerve  cord.  They  are  of  considerable 
size,  often  more  in  diameter  than  one  half  the  dorso-ventral  thick- 
ness of  the  specimen.     Figure  52  (plate  17)  represents  a  transvei*se 
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section  through  an  ovary  and  also  cuts  a  part  of  the  oviduct  (o). 
The  ova  in  the  sexual  season  are  of  all  sizes,  but  the  majority  of 
them  are  very  large  and  toward  the  center  the  largest  ones  are 
found  entirely  free  and  within  the  head  of  the  oviduct.  Around 
the  periphery  are  considerable  numbers  of  small  nuclei  (ctn)^  whose 
cytoplasm  has  apparently  gone  to  form  a  syncytial  framework  which 
extends  throughout  the  ovary  and  in  which  the  ova  are  imbedded. 

There  is  nothing  like  a  parovarium  in  the  mature  worm  or  at  any 
stage  which  I  have  seen  of  the  developing  reproductive  organs  and 
the  ovary  is  compact  without  irregular  lobes  extending  into  the 
parenchyma. 

The  oviducta  lead  from  the  outer  side  of  either  ovary  and  extend 
posteriorly  just  above  the  nerve  cord.  Their  walls  consist  of  but  a 
single  layer  of  cells.  In  some  particularly  good  preparations  I  am 
quite  sure  that  I  have  detected  posteriorly  directed  cilia  in  the  lumen.* 
Back  of  the  atrium  the  oviducts  converge  and  mount  to  the  dorsal 
side,  and  as  they  approach  the  midline,  turn  forward  to  unite  as  the 
common  oviduct,  the  relation  of  which  to  the  uterus  and  the  vagina 
has  been  pointed  out. 

The  mature  yolk  glands  are  connected  with  the  oviduct  every- 
where along  its  length.  Only  one  kind  of  cell  is  to  be  found  in  the 
ripe  yolk  glands  and  these  cells  are  loose  in  the  cavity  like  so  many 
enormous  spermatids  in  a  testis.  The  yolk  glands  extend  every- 
where, tilling  the  space  on  the  dorsal  side  and  between  the  gut  lobes 
so  completely  that  there  seems  little  room  left  for  parenchyma.  As 
they  are  kept  out  of  the  ventral  region  by  the  numerous  testes,  the 
result  is  that  they  are  dorsally  placed.  They  do  not  have  any  defi- 
nite position  like  the  testes,  which  remain  in  that  part  of  the  paren- 
chyma where  they  first  appear,  but  seem  rather  to  have  grown  in 
and  taken  all  the  space  that  was  left.  Anteriorly  they  extend  only 
a  short  distance  in  front  of  the  ovary,  but  like  the  testes,  extend 
back  almost  to  the  tail. 

The  Degeneration  of  the  Adult  Reproductive  Organs. 

After  the  egg  laying,  stages  in  the  degeneration  of  the  reproduc- 
tive organs  may  be  readily  found.  The  table  shown  below  repre- 
sents these  stages  as  I  have  found  them.  After  knowing  the  devel- 
opment de  710 vo  of  the  organs  in  small  specimens,  these  stages  will 
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be  seen  to  represent  something  quite  different  from  the  develop- 
mental stages;  and  when  the  months  of  the  year  at  which  they 
occur  are  noted,  they  cannot  signify  anything  but  the  stages  of 
degeneration.  Out  of  a  considerable  number  of  cases  I  have 
selected  six  as  showing  all  that  is  necessary,  and  these  with  the 
month  at  which  they  were  found  are  indicated  in  the  first  column. 
In  the  columns  following,  the  presence  or  absence  of  the  ovaries, 
yolk  glands,  atrial  organs,  vasa  deferentia,  and  testes,  is  indicated 
and  peculiar  cases  are  pointed  out  by  some  comment. 

The  testes  by  about  the  tenth  of  June,  although  still  large,  have 
a  much  smaller  number  of  spermatozoa  and  fewer  mother  cells  in 
their  walls.  They  seem  to  become  exhausted  by  the  using  up  of  all 
the  germ  cells  so  that  nothing  remains  but  a  cleft  in  the  paren- 
chyma which  then  collapses.  Contrary  to  Chichkoff's  view  ('92,  p. 
522)  that  portions  of  the  testes  in  the  forms  he  studied  remain  and 
produce  the  new  testes  of  the  next  year,  I  cannot  find  that  in  Pla- 
naria  macuUUa  any  sign  of  the  old  testes  remains.  The  disappear- 
ance of  the  testes  is  therefore  the  first  stage  in  the  degeneration. 
This  may  be  compared  with  Wood  worth's  ('91)  mention  of  what 
occurs  in  Phagocata  gracilis.  He  says  (p.  30) ,  "  While  the  yolk 
glands  are  still  in  an  early  stage  of  development,  spermatogenesis 
has  been  completed,  the  testes  have  disappeared  and  the  sperma- 
tozoa are  found  filling  the  vasa  deferentia'';  and  again  (p.  31), 
"  after  the  spermatozoa  have  found  their  way  through  the  vasa  de- 
ferentia all  traces  of  the  testes  disappear."  In  Planaria  mactdcUa 
the  vasa  deferentia  persist  for  some  time  after  the  disappearance  of 
the  testes  and  are  to  be  found  reaching  almost  to  the  ovaries  as  in 
specimen  2  of  the  table. 

The  third  case  in  the  table  is  the  most  important.  Testes, 
vasa  deferentia,  and  yolk  glands  have  disappeared.  The  ovaries 
with  their  oviducts,  which  extend  back  as  far  as  the  atrium,  remain 
intact,  but  in  the  region  of  the  atrium  are  found  only  the  remains  of 
the  atrial  organs.  Figure  61  (plate  19)  represents  what  several 
consecutive  longitudinal  sections  show  in  this  region.  There  are 
some  structureless  masses  at  the  position  of  the  uterus  (t/),  a  cavity 
(c)  at  the  place  where  the  penis  would  be  normally  found,  and  a 
small  pit  in  the  ventral  surface  {ap)  which  represents  the  atrial 
pore,  but  there  is  no  connection  between  these  portions.  The  fur- 
ther degeneration  as  illustrated  by  specimens  4,  5,  and  6  of   the 
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table  shows  the  reduction  of  the  atrium  to  a  mere  collection  of 
nuclei,  the  disappearance  of  the  oviducts,  and  the  reduction  of  the 
ovaries  to  insignificant  masses  containing  only  a  few  ova  (pi.  17, 
fig.  50).  The  collection  of  nuclei  at  the  position  of  the  atrium  has 
the  appearance  of  forty  or  fifty  small  parenchyma  nuclei  such  as  are 
shown  in  figures  42  (plate  15)  and  43  (plate  16)  at  wjo,  which  sur- 
round, and  are  imbedded  in  the  edges  of  a  small  area  that  takes  a 
good  deal  of  any  plasma  stain  and  is  more  dense  than  the  cytoplasm 
of  the  surrounding  parenchyma.  The  normal  fission  begins  at 
stages  of  degeneration  when  the  old  ovaries  and  oviducts  and  some 
trace  of  the  atrium  still  remain  (specimen  3  in  the  table),  and  since 
the  plane  of  fission  is  just  in  the  region  of  the  disappearing  atrium, 
some  cases  in  which  the  atrium  had  entirely  disappeared  much 
sooner  than  in  others,  may  be  attributed  to  the  early  occurrence  of 
the  fission. 

The  table  traces  the  stages  of  degeneration  down  to  a  condition 
where  very  small  rudiments  of  the  ovaries  remain  and  sometimes 
some  nuclei  to  mark  the  old  atrium.  There  can  be  no  mistaking  an 
old  ovary  (pi.  17,  fig.  50)  for  one  just  developing  (pi.  17,  fig.  49), 
although  the  number  and  size  of  the  ova  may  be  about  the  same  in 
a  single  section,  and  this  condition  is  hardly  questionable  as  the  last 
stage  in  the  degeneration  of  the  sexual  organs.  The  normal  fission, 
which  sets  in  about  this  time,  by  cutting  off  tail  pieces  makes  many 
good  sized  worms  which  have  no  sign  of  the  old  organs,  and  the 
young  of  the  same  year  have  increased  in  size  to  such  an  extent 
that  they  can  be  no  longer  distinguished  from  the  worms  resulting 
from  the  fission  of  the  adults.  Specimen  6  shows,  however,  that 
the  production  of  the  new  reproductive  organs,  as  fall  approaches, 
does  to  a  certain  extent  overlap  the  degeneration  of  the  old.  In 
such  case^,  while  portions  of  the  old  organs  still  remain,  there  are 
cords  of  cells  appearing  in  the  parenchyma  above  either  nerve  cord 
which  later  give  rise  to  the  testes.  Such  a  cord  is  shown  in  plate 
16,  figure  46.  The  origin  and  later  history  of  these  cords  and 
masses  of  cells  will  be  taken  up  under  the  development  of  the 
organs  in  small  worms.  Whether  the  old  ovary  in  original  head 
ends  in  which  it  exists,  ever  develops  into  the  new  one,  I  cannot  tell, 
BS  the  original  head  pieces  are  of  course  like  all  the  other  worms 
externally  and  none  of  the  specimens  sectioned  showed  anything  to 
give  a  clue.     The  majority  of  the  individuals  not  being  original  head 
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ends  with  the  remains  of  an  old  ovary,  must  of  coarse  develop  all 
their  organs  anew  in  the  fall.  This  development  of  the  reproductive 
organs  in  small  worms  collected  from  sexual  localities  in  the  early 
fall  is  what  I  described  in  a  preliminary  paper  last  year  and  will 
here  follow  through  more  in  detail. 

The   Devblopmbnt   of   the   Reproductive   Organs  in 
Small  Wobms. 

Lang's  statement  ('81)  that  the  sex  cells  of  planarians  arise  from 
the  epithelium  of  the  gut  has,  so  far  as  I  know,  never  been  con- 
firmed, and  I  think  we  may  set  it  down  as  an  error  in  the  interpre- 
tation of  his  data.  Beyond  this  and  the  mere  statements  that  the 
testes  are  at  first  solid  and  that  the  oviduct  begins  as  a  solid  rod  of 
cells,  he  says  nothing  of  the  development. 

The  description  of  the  development  given  by  Ijima  ('84)  seems 
to  be  correct  as  far  as  it  goes,  and  he  indicated  the  essential  parts  of 
the  process  quite  correctly.  He  says  that  the  development  of  the 
atrium  and  the  penis  is  like  a  repetition  of  the  process  by  which  the 
pharyngeal  pocket  and  pharynx  are  formed,  since  it  begins  as  a  cleft 
among  a  mass  of  mesoderm  cells  from  the  anterior  wall  of  which 
cleft  the  penis  grows  out.  Ijima  also  described  the  sex  cell  and  the 
yolk  glands  as  developing  in  situ  from  individual  cells  of  the 
mesoderm. 

Wood  worth  ('91)  describes  the  yolk  glands  of  Phagocata  gracilis 
as  originating  by  outgrowths  from  the  parovarial  masses  found  in 
that  species  and  disputes  Ijima's  description  of  their  origin  in  siiu. 
ChichkofE  ('92)  inclines  to  Woodworth's  view  although  with  no 
observations  of  his  own. 

Since  none  of  the  foregoing  works  offers  a  complete  description 
of  the  development  of  the  sexual  organs,  I  submit  the  description  of 
this  process  as  follows.  I  must  preface  this  account  by  saying  that 
I  do  not  know  whether  the  stages  I  am  describing  are  from  egg- 
embryo  worms  or  from  worms  which  have  been  reduced  to  a  small 
size  by  a  period  of  asexual  multiplication.  A  reference  to  the  sec- 
tion at  the  beginning  of  this  paper  upon  the  life  history  of 
Platiaria  macvlata  in  difEerent  localities  will  explain  this  state- 
ment. In  the  locality  numbered  1  (page  517)  it  will  be  seen  that 
after  the  eggs  are  laid,  the  reproductive  organs  disappear  and  the 
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process  of  fission  soon  reduces  the  adults  to  such  proportions  that 
they  are  indistinguishahle  from  the  rapidly  growing  young.  Pre- 
sumably, the  end  products  of  asexual  multiplication,  being  other- 
wise indistinguishable  from  the  embryos  of  any  year,  will  develop 
their  reproductive  organs  in  the  same  way,  but  until  the  two  have 
been  isolated  and  reared  there  is  of  course  no  way  of  certainly 
ascertaining  this.  The  following  description  is  based  upon  speci- 
mens taken  from  sexual  localities  in  the  fall,  and  I  have  no  way  of 
telling  what  has  been  the  previous  history  of  any  of  them.  How- 
ever, the  study  of  some  twenty-five  or  thirty  specimens  which  had 
been  cut  into  serial  sections  did  not  bring  to  light  anything  which 
led  me  to  suspect  two  courses  of  development,  one  for  the  egg- 
embryo  worms  and  another  for  those  which  are  the  end  products 
of  a  season  of  asexual  multiplication. 

In  September,  of  1899,  I  collected  small  specimens  from  5  to  8 
mm.  long  in  the  vicinity  of  Baltimore,  which  upon  examination 
flhowed  their  reproductive  organs  just  developing.  These  stages 
have  since  been  supplemented  by  specimens  from  the  same  locality 
and  from  the  Falmouth  ponds  in  the  fall  of  1900. 

The  first  indication  of  the  developing  reproductive  organs  is  the 
appearance  in  the  parenchyma,  along  a  line  just  above  either  nerve 
cord,  of  rounded  or  cord-like  masses  of  cells.  Formative  cells  such 
as  have  been  previously  described  (pi.  15,  fig.  41  ;  pi.  16,  fig.  43,  a) 
ai-e  abundant  in  this  region  and  their  frequent  mitotic  figures  show 
that  they  are  multiplying  rapidly.  Such  a  mass  or  cord  of  cells  is 
shown  in  figure  46  (plate  16)  as  it  lies  surrounded  by  the  paren- 
chyma. At  this  early  stage  there  can  be  no  question  that  these 
masses  are  made  up  of  formative  cells.  At  a  slightly  later  stage, 
when  one  can  distinguish  the  incipient  testes  (pi.  16,  fig.  47)  from 
the  cords  which  are  to  form  the  yolk  glands  (pi.  16,  fig.  44),  the  cell 
outlines  are  no  longer  visible,  and  although  the  general  shape  of  the 
nuclei  with  the  characteristic  nucleoli  (pi.  16,  fig.  44-47)  is  the 
same  as  that  found  in  the  formative  cells  (pi.  16,  fig.  43;  pi. 
15,  fig.  41),  this  alone  would  not  be  sufficient  to  establish  the  origin 
of  the  male  and  female  elements  from  the  formative  cells.  It  is  the 
abundance  of  such  stages  as  figure  46  (plate  16)  represents  which 
demonstrates  beyond  question  the  origin  of  the  testes  and  yolk 
glands  from  the  formative  cells  of  the  ventral  region. 

The  stages  by  which  the  solid  rudiments  of  the  testes  (pi.  16, 
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figs.  47,  48)  produce  the  mature  organs  by  the  division  of  the  cell» 
lying  toward  the  center  (fig,  48)  have  been  repeatedly  mentioned 
by  other  workers.  When  the  testis  first  becomes  distinct  as  such 
(fig,  47),  the  cell  outlines  cannot  be  satisfactorily  made  out  except 
in  the  dividing  or  reconstructing  cells  (fig,  48)  toward  the  center. 
It  is  the  same  in  the  case  of  the  incipient  yolk  glands,  but  these 
from  the  time  they  can  be  distinguished  as  yolk  glands  are  found 
with  two  kinds  of  nuclei  (pi.  16,  fig.  44).  In  the  yolk  gland  rudi- 
ments it  is  as  though  the  cytoplasm  of  the  smaller  cells  were  making 
a  stroma  in  which  to  swing  the  large  nuclei.  A  similar  condition  is 
noticed  in  the  adult  ovary  (pi.  17,  fig.  52).  At  the  time  the  testes 
are  distinguishable  as  many  spheres  of  cells  (pi.  16,  figs.  47,  48) 
lying  along  on  either  side  of  the  body  (pi.  18,  fig.  53)  the  ovary  can 
be  distinguished  just  in  front  of  the  most  anterior  testis  and  is  quite 
characteristic  in  its  appearance  (pi.  17,  fig.  49).  I  believe  that  the 
ova  arise  from  formative  cells  though  they  show  their  characteristic 
nuclei  so  early  that  their  origin  is  not  as  evident  as  in  the  case  of 
the  testes  and  yolk  glands  (pi.  16,  fig.  46).  At  the  stage  shown  in 
figure  49  (plate  17)  there  are  already,  among  the  young  ova,  smaller 
nuclei  (ctn)  and  these  I  consider  homologous  with  the  smaller  nuclei 
found  throughout  the  connective  tissue  framework  of  the  adult  ovary 
(pi.  17,  tig.  52,  ctn). 

The  development  of  the  different  elements  of  the  reproductive 
system  in  relation  to  one  another  is  shown  by  the  diagrammatic 
figures,  53,  54,  55  (plate  18),  56  (plate  19).  Figure  53  represents  a 
stage  at  which  the  ovaries  (o)  and  the  testes  (t)  can  be  distinguished. 
There  is  as  yet  no  sign  of  any  atrium.  At  a  stage  slightly  older  than 
the  above  (fig.  54)  there  appears  in  the  region  of  the  genital  atrium 
a  cleft  in  the  parenchyma  (pi.  19,  fig.  57 ;  pi.  16,  fig.  45).  This  is^ 
preceded  by  a  noticeable  collecting  of  parenchyma  nuclei  at  this 
spot  (pi.  16,  fig.  45,  n),  but  I  have  not  found  stages  which  establish 
the  origin  of  these  from  formative  cells.  Lining  the  cleft,  an  epithe- 
lium is  formed.  In  this  stage  there  is  present  along  the  line  of  the 
future  oviduct,  a  long  cord  of  cells  a  portion  of  which  is  shown  in 
figure  44  (plate  16).  This  extends  from  the  region  of  the  ovary- 
backward  above  the  nerve  cord  past  the  beginning  of  the  atriuni 
and  well  down  into  the  tail.  There  are  at  this  time  no  other  cell 
cords  of  this  sort  in  any  part  of  the  worm  except  close  alongside 
and  connecting  with  this  main  stem  in  places  where  it  is  double  for 
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a  short  distance.  Such  a  stage  might  be  represented  by  a  diagram 
like  figure  54  (plate  18). 

Following  this,  there  are  to  be  found  along  the  line  of  each  ovi- 
duct (pi.  18,  fig.  55)  many  cords  of  cells  seeming  to  have  grown 
out  from  the  original  one ;  at  any  rate  they  are  connected  with  it. 
I  can  only  conjecture  how  the  oviduct  is  formed  as  I  have  not  found 
any  interpretable  stages.  The  occurrence  of  the  cord  of  cells  such 
as  is  shown  in  figures  44  (plate  16)  and  54  (plate  18),  in  just  the 
position  where  the  oviduct  subsequently  appears,  suggests  that  this 
cell  cord  is  in  some  way  transformed  into  the  oviduct.  It  has 
occurred  to  me  that  such  a  thing  might  come  about  by  the  migra- 
tion of  the  large  cells  (pi.  16,  fig.  44)  out  from  the  main  axis 
leaving  the  smaller  nuclei  embedded  in  their  own  fused  cytoplasm, 
which  subsequently  becomes  hollowed  out  to  form  the  oviduct. 
The  masses  of  larger  cells  would  then  remain  connected  with  this 
as  the  finger-like  processes  of  the  young  yolk  glands  (pi.  18,  fig.  55) 
are  later  connected  with  the  newly  formed  oviducts.  In  Planaria 
simplissima^  I  showed  (:00a)  that  the  yolk  glands  originated  as  out- 
growths from  the  oviducts,  and  this  makes  more  plausible  the  origin 
of  the  oviduct  in  P.  maculata  in  the  manner  I  have  just  suggested. 

While  I  have  not  succeeded  in  ascertaining  the  histological  proc- 
esses by  which  the  oviducts  are  formed,  they  are  laid  down  close 
to,  if  not  exactly  along,  the  main  axes  of  the  cell  cords  shown  in 
figure  54  (plate  18)  during  the  time  that  the  young  yolk  glands 
(pi.  18,  fig.  55,  y)  are  appearing.  An  unquestionable  oviduct  is 
found  in  the  stage  which  figure  55  represents,  and  posterior  to  the 
rudiments  of  the  atiium  this  newly  formed  oviduct  is  continuous 
with  a  cord  of  cells  such  as  in  the  earher  stage  (pi.  18,  fig.  54) 
extended  from  the  ovary  to  the  tail.  The  original  cords  of  cells 
are  no  longer  found  in  the  area  occupied  by  the  oviducts.  This 
suggests  that  the  cord  of  cells  shown  in  figure  54  has  in  some  way 
been  transformed  into  the  oviduct  over  most  of  its  length.  In 
figure  55,  the  atrium  is  found  far  enough  developed  to  have  the 
different  parts  clearly  marked. 

In  the  next  figure  (pi.  19,  fig.  56),  which  is  practically  adult,  there 
remains,  stretching  down  into  the  tail  upon  either  side,  a  branching 
rod  of  cells  which  is  destined  to  become  the  yolk  glands  of  the  pos- 
terior end.  It  can  be  readily  traced  with  its  branches  as  indicated 
in  the  diagram  and  becomes  continuous  with  the  oviduct  where  the 
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latter  bends  inward  to  reach  the  common  oviduct.  The  cavity  of 
the  uterus  has  increased  in  size,  the  lumen  of  the  penis  opens  to 
the  outside  and  the  atrial  pore  has  appeared.  This  is  the  adult  con- 
dition, save  that  the  vasa  deferentia  are  not  connected  with  the 
penis  lumen.  The  yolk  glands  are  much  larger  than  before  and  at 
frequent  inter\'als  pass  from  the  oviduct  up  between  the  gut  lobes. 
No  mention  has  been  made  in  the  above  of  the  condition  of  the  ovaries 
and  testes,  for  they  have  not  changed  greatly.  Both  are  larger  than  at 
first,  the  ovaries  with  more  large  ova,  the  testes  with  their  cavities 
containing  spermatids  of  all  sizes.  Connecting  the  vasa  deferentia 
with  the  penis,  the  adult  condition  is  reached  (pi.  12,  figs.  33,  34) . 

The  stages  in  the  development  of  the  atrial  organs  can  be  best 
shown  by  a  series  of  diagrams  representing  them  as  seen  from  the 
side.  Figure  57  (plate  19)  shows  at  a  the  primary  cavity  in  the 
parenchyma  lined  with  epithelium  (pi.  16,  fig.  45).  This  cavity 
takes  on  the  shape  shown  in  figure  58  (plate  19)  in  which  the  ute- 
rus {u)  is  indicated  and  the  position  of  the  penis  (jt>)  shown  by  an 
irregular  fold.  The  portion  which  will  later  connect  with  the  out- 
side is  also  seen.  The  cavity  (pi.  19,  fig.  59)  assumes  more  and 
more  the  contour  of  the  adult  atrium  by  the  further  development  of 
the  penis,  in  which  a  lumen  appears,  and  the  development  of  the 
common  oviduct  (co).  In  later  stages  the  developing  oviduct  of 
each  side  grows  out  to  unite  with  the  common  oviduct,  as  shown  in 
figure  56  (plate  19),  and  the  penis  lumen  opens  on  the  free  end  of 
the  penis,  but  the  connection  of  the  vasa  deferentia  with  the  penis 
does  not  occur  until  considerably  later. 

The  development  of  these  organs  shows  that  there  are  two  db- 
tinct  parts,  (1)  the  germ  cells  and  (2)  the  accessory  organs  about 
the  atrium.  The  two  originate  separately  and  later  become  con- 
nected with  one  another.  There  are  laid  down  two  cords  of  cells 
extending  from  the  ovaries  well  back  into  the  tail.  Anteriorly,  in 
the  position  of  these  cords,  the  oviducts  appear,  while  back  of  the 
atrium  the  cords  remain  the  same  and  become  yolk  glands.  So  far 
as  I  can  make  out,  the  yolk  glands  arise  as  outgrowths  of  this  pri- 
mary rod  of  cells.  The  organs  of  the  atrium  begin  as  a  cleft  in  the 
parenchyma  which  gradually  becomes  differentiated  into  the  several 
parts.  The  testes,  ovaries,  and  oviducts  with  the  connecting  yolk 
glands  arise  in  the  same  place  that  they  occupy  in  the  adult,  save 
that  with  their  increasing  size  the  yolk  glands  extend  up  between 
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the  gut  lobes  and  so  take  possession  of  the  dorsal  region.  So  far  as 
I  can  see,  there  is  no  particular  area  from  which  the  yolk  glands 
develop,  as  is  the  case,  according  to  Wood  worth's  description,  in 
Phagocata  gradlia. 

A  Note  on  the  Eablieb  Embryology  op  Planaria  macidcUa, 

In  following  through  the  earlier  embryology  of  P.  maculata,  I 
have  not  found  that  it  offers  any  important  difference  from  the 
descriptions  of  other  species  given  by  Ijima  ('84)  and  Hallez  ('79) 
save  in  one  particular.  This  relates  to  the  development  of  the 
pharynx  and  is  explained  in  figure  51  (plate  17).  This  figure 
represents  an  embryo  which  has  taken  up  all  the  available  yolk  cells 
through  its  embryonic  pharynx  and  larval  mouth  (/>A'  and  Imo). 
This  yolk  (yo)  is  seen  within  as  a  mass  of  disintegrating  cells  with 
nuclei.  When  the  taking  up  of  the  yolk  is  just  completed,  the 
embryo  is  spherical  with  its  embryonic  pharynx  at  one  side,  a  stage 
which  text  book  figures  have  made  familiar  to  every  one.  The 
definite  endodermal  layer,  which  could  at  first  be  distinguished,  can 
no  longer  be  made  out  and  the  wall  of  the  embryo  seems  to  consist 
of  a  greatly  flattened  ectoderm  (ec)  and,  closely  applied  to  the  inner 
side  of  this,  scattered  mesenchyme  cells  representing  the  endoderm 
and  mesoderm.  This  spherical  embryo  of  P.  maculata  flattens 
down  as  is  shown  in  figure  51,  and  the  inner  cells  increase  in 
number  along  what  is  destined  to  become  the  ventral  side  of  the 
adult.  Posteriorly  a  mass  (ph^)  of  these  cells  is  especially  notice- 
able and  this  becomes  the  adult  pharynx  by  the  process  which  has 
been  often  described.  It  will  be  seen  that  the  lower  flat  side  of  the 
embryo  of  figure  51  represents  the  ventral  surface  of  the  adult  and 
that  the  larval  mouth  (Imo)  which  leads  through  the  larval  pharynx 
into  the  gut  cavity  is  on  the  future  dorsal  surface.  This  point 
has  seemed  to  me  worth  noting,  since  from  the  descriptions  of 
Ijima  and  Hallez  the  larval  pharynx  seems  to  open  on  that  side  of 
the  embryo  which  becomes  the  ventral  side  of  the  adult  and  to  have 
its  longitudinal  axis  correspond  to  the  vertical  axis  of  the  adult. 
Ijima's  figure  28  of  plate  23  is  a  diagrammatic  representation  of 
almost  the  same  stage  as  my  figure  51,  save  that  his  figure  shows 
a  mass  of  ento-mesoderm  cells  over  the  area  covered  in  my  figure  by 
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the  embryonic  pharynx.  As  he  especially  states  that  all  trace  of 
the  embryonic  pharynx  disappears  before  the  adult  pharynx  begins, 
I  think  it  not  unlikely  that  he  may  have  been  mistaken  in  supposing 
that  the  place  of  the  new  pharynx  was  identical  with  that  of  the 
embryonic  one,  and  that  the  embryonic  pharynx  of  Dendrocoelum 
lacteum  may  lie  at  the  point  indicated  by  the  mass  of  cells  in  Ijima's 
figure,  which  is  identical  with  the  point  at  which  it  is  found  still 
persisting  in  P.  maculata. 

The  exact  position  would  be  hard  to  establish  in  Dendrocoelum 
lacteum  since  the  first  pharynx  disappears  before  the  second  can  be 
distinguished,  but  in  P.  macidata  where  both  occur  together,  their 
relative  positions  can  be  at  once  determined,  and  since  it  would  be 
rather  strange  to  have  such  an  entirely  different  relation  in  forms 
so  nearly  alike  in  all  their  general  structure  as  the  plananans,  I 
believe  the  mass  of  cells  indicated  at  this  position  in  Ijima's  figure 
may  also  mark  the  location  of  the  embryonic  pharynx  in  Dendro- 
coelum lacteum.. 


Summary. 

Specimens  of  this  planarian  collected  from  several  localities  and 
resembling  each  other  so  closely  that  one  can  hardly  believe  they 
are  even  different  varieties  of  Planaria  mactdatay  show  consider- 
able differences  in  their  life  histories.  In  some  localities  the  spe- 
cies seems  to  have  reproduced  exclusively,  so  far  as  the  observations 
go,  by  fission,  in  others  only  by  the  sexual  process,  while  there  are 
still  others  where  both  processes  occur  at  different  seasons.  A  pos- 
sible explanation  of  this  is  that  the  reproduction  by  fission  may- 
replace  the  sexual  reproduction  for  a  term  of  years  though  the  time 
(three  years)  over  which  my  observations  extended  is  not  sufficient 
to  establish  this  fully. 

The  characteristic  feature  of  the  normal  fission  occurring  in  this 
form  is  that  it  takes  place  without  the  previous  appearance  of  any 
furrow  at  the  place  of  division  and  without  any  previous  develop- 
ment of  the  new  organs  necessary  for  two  complete  planarians. 
Hence  there  is  produced  the  same  appearance  as  in  a  specimen  arti- 
ficially cut  in  two  at  a  definite  point  behind  the  pharynx. 

From  a  study  of  the  histological  details  in  the  regeneration  after 
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the  normal  fission  I  can  find  no  evidence  that  the  new  parts  develop 
by  the  transformation  of  higlily  organized  cells  to  a  simpler  type 
which  produces  the  new  organs.  My  whole  evidence  would  rather 
indicate  that  there  exist  in  the  parenchyma  certain  individual  cells 
which  can  be  distinguished  from  the  parenchyma  proper  and  that 
these  are  responsible  for  the  new  parts  in  regeneration  and  also  for 
the  sex  cells  of  the  reproductive  organs.  The  exact  nature  of  the 
histological  changes  concerned  in  the  regeneration  is,  however,  an 
extremely  difficult  one  upon  which  to  obtain  absolutely  unquestion- 
able data. 

The  structure  of  the  mature  reproductive  organs  of  this  planarian 
is  here  described  for  the  first  time. 

The  development  of  the  reproductive  organs  is  also  described,  the 
facts  of  which  are  summarized  in  the  paragraph  on  page  554. 

A  note  is  given  on  a  stage  in  the  embryology  of  this  form  to  show 
that  the  adult  pharynx  does  not  originate  at  the  place  where  the 
embryonic  pharynx  degenerates. 
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EXPLANATION  OF  PLATES. 


Abbbbyiations. 


CL   atrium. 

aep'.  epithelium  of  young  atrium. 

c '.  cavity  lined  with  epithelium  at 

position  of  old  atrium. 
CO.  common  oviduct, 
ct  connective     tissue     stroma    of 

ovary. 
ctn.  nuclei  of  this  stroma. 
dB,  zone  of  formative  cells  in  the 

dorsal  region. 
ec.  ectoderm. 
ec'.  young  ectoderm. 
ep.  epithelium. 
g-  gut 

gl.   gland  cells. 
gp,  genital  pore. 
Jc.  mitotic  figure. 
Im.  larval  mouth. 
m,  mouth. 
mf.  muscle  fiber, 
n.  nuclei, 
ne.  nerve. 
Tip.  nuclei      of 
proper. 


the     parenchyma 


0.   ovary. 

od.  oviduct. 

oy.  cord    of    cells    along   line    of 

future  oviduct 
p.  penis. 
p€L  parenchyma. 
ph,  pharynx. 
ph'.   young  pharynx. 
phV.  pharyngeal  lumen. 
pi.  penis  lumen. 
pa.  pharyngeal  sheath, 
r.   rhabdites. 
B.  formative  cells,  ("Stammzellen" 

of  Keller). 
t.  testes, 
u.  uterus. 
V.  vacuole. 
va.  vagina. 
vd.  vas  deferens. 
X.  masses  of  cells  found  principally 

in  dorsal  region. 
y.  yolk  glands. 
yo.  yolk  within  embryo. 
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PLATE  9. 

(The  figures  on  thU  plate  were  drawn  from  the  live  specimens  increased  20 
diameters.    They  have  been  reduced  three  fourths  in  the  reproduction.) 

Figs.  1,  2.  A  tail  piece  of  P.  maculcUa  from  the  dorsal  aspect  a  few  houre 
after  the  normal  fission.  Figure  1  shows  the  anterior  end  drawn 
together  as  it  is  when  the  animal  is  at  rest.  Figure  2  shows  the  con- 
dition when  the  piece  is  moving  actively  about  The  pigment  flecks 
are  shown  only  at  the  anterior  end  and  also  the  outline  of  the  gut. 

Fig.  3-7.  Represent  the  same  specimen  as  figure  2  on  the  five  days  following 
the  day  of  fission.  In  figure  4  the  eyes  are  beginning.  In  figure  5  the 
gut  rami  have  united  anteriorly  and  the  rudiment  of  the  pharynx  can 
be  distinguished.  In  figure  6  the  development  of  the  new  median 
anterior  gut  ramus  has  progressed  quite  far  but  the  gut  is  not  shown 
in  the  posterior  end  of  the  specimen.  In  figure  7  the  head  is  well 
formed,  but  the  pharynx,  which  is  shown  without  the  giit,  is  still  too 
far  forward. 

Fig.  8.  A  worm  developed  from  a  tail  piece  like  figure  2,  as  it  appeared  the 
8th  day  after  the  normal  fission. 

Figs.  0,  10.  A  tail  piece  of  P,  maculata  the  third,  day  after  its  normal  fission 
and  again  on  the  19th  day  to  show  the  change  of  proportions.  In 
figure  10  the  gut  is  not  shown. 

Fig.  11.  The  outline  of  the  posterior  end  of  a  head  piece  of  P.  maculoAa  on 
the  day  of  normal  fission  and  drawn  over  this  the  outlines  (2,  8,  4,  6, 
6,  7)  on  the  six  succeeding  days. 

Fig.  12.  A  tail  piece  on  the  day  after  the  normal  fission,  showing  a  peculiar 
condition  of  the  right  gut  ramus. 

Figs.  13, 14.  A  tail  piece  on  the  day  after  fission  and  again  on  the  third  day 
after,  to  show  remodeling  of  the  gut. 

Fig.  15.  The  anterior  end  of  a  tail  piece  on  the  day  after  normal  fission  as  it 
appears  when  fully  expanded. 

Fig.  16-18.  The  same  tail  piece  on  the  8d,  4th,  and  5th  days  after  normal 
fission. 
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PLATE  10. 

(All  the  figures  are  again  from  living  specimens  drawn  increased  20  diame- 
ters but  are  reduced  two  thirds  in  the  reproduction.) 

Fig.  10.  A  head  piece  of  P.  maculata  a  few  hours  after  normal  fission,  show- 
ing the  cut  expanded  as  it  is  when  the  animal  moves  about.  The  gut 
is  shown  only  in  the  region  of  the  pharynx. 

Figs.  20,  21.  The  same  specimen  as  is  shown  in  figure  2-7  redivided  on  the 
eighth  day  after  the  condition  shown  in  figure  2. 

Fig.  22.  A  normally  proportioned  P.  maculata  just  before  normal  fission. 

Fig.  23.  A  specimen  to  show  bizarre  branching  of  the  gut. 

Fig.  26.  The  posterior  end  of  figure  19  as  it  appears  contracted  when  the 
animal  is  at  rest. 

Fig.  27.  The  posterior  end  of  a  head  piece  on  the  day  after  normal  fission. 

Fig.  28.  The  posterior  end  of  the  same  specimen  as  shown  in  figure  19  on  the 
second  day  after  the  fission. 

Fig.  29.   The  same  on  the  4th  day. 
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CuBTM.—  Planaria. 


PLATE  11. 

(All  the  figures  of  this  plate  are  drawn  from  the  living  specimeDS  increased 
20  diameters,  but  are  reduced  two  thirds  in  the  reproduction.) 

Figs.  24,  26.  Represent  the  specimen  shown  in  figure  22,  just  after  it  divided 
two  hours  later.  In  figure  24  the  gut  is  shown  only  in  the  region  of 
the  pharynx. 

Fig.  30.  The  same  specimen  as  shown  in  figure  19  on  the  10th  day,  the  gut  not 
being  shown. 

Fig.  81.   A  specimen  with  bizarre  branching  of  the  gut. 

Fig.  32.  The  outline  of  the  specimen  shown  in  figures  19, 28, 29,  and  30,  which 
17  days  after  the  condition  shown  in  figure  19  has  reached  normal 
proportions.  The  outline  of  the  gut  could  not  be  made  out.  This 
figure  will  also  illustrate  the  outline  of  a  normal  P.  maculata. 
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PLATE    12. 

(The  figures  .are  drawn  from  a  reconstruction  of  a  series  of  transverse  sec- 
tions and  reduced  two  thirds  in  the  reproduction.) 

Fig.  38.  The  atrial  oigans  of  P.  macuiata  and  the  ducts  leading  to  them,  from 
the  dorsal  aspect.  The  pharynx  is  shown  in  outline.  The  unicellu- 
lar glands  leading  into  the  vagina  are  indicated  by  the  arrows.  The 
oviduct  is  drawn  without  its  connecting  yolk  glands.    Zeiss  A  X  2. 

Fig.  34.  The  same  from  the  right  side.  The  oviduct  and  vas  deferens  of  the 
left  side  are  omitted.    Zeiss  A  X  2. 
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PLATE    13. 

(The  figures  are  from  camera  liicida  outlines  of  sections  and  are  reduce<l 
three  fourtlis  in  the  reproducti(m.) 

Fig.  35.  A  sagittal  section  through  the  anterior  portion  of  a  t^il  piece  a  few 
hours  after  its  normal  fission  (see  figure  2  which  represents  the  exter- 
nal  features  of  such  a  piece).  The  parenchyma  is  seen  to  be  naked 
at  the  cut  surface.    The  anterior  end  is  to  the  left.    Zeiss  D  X  2. 

Fig.  36.  A  sagittal  section  througli  the  anterior  end  of  a  tAil  piece  on  the  day 
following  fission  (see  figure  3).  At  the  naked  end  is  to  be  seen  what 
is  interi^reted  as  the  production  of  the  new  ectoderm  (ec')  by  forma- 
tive cells.     The  anterior  is  to  the  left.     Zeiss  D  X  2. 
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PLATE   14. 

(The  figures  are  from  camera  lucida  outlinee  of  sections  and  are  redaced 
three  fourths  in  the  reproduction. ) 

Fig.  37.  A  sagittal  section  through  the  anterior  end  of  a  tail  piece  on  the 
fourth  day  (figure  14).  The  essential  structure  of  the  adult  head  haa 
been  reached,  there  being  now  almost  no  formative  cells  anterior  to 
the  brain  (n).    The  anterior  is  to  the  left.    Zeiss  D  X  2. 

Fig.  38.  From  a  sagittal  section  of  a  young  tail  piece  (see  figure  2).  The 
part  of  the  section  drawn  lies  about  in  the  middle  of  the  animal  and 
shows  the  excess  of  formative  cells  with  frequent  mitotic  figares  in 
the  dorsal  region.    The  anterior  end  is  to  the  left.    Zeiss  D  X  2. 
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PLATE    15. 

(The  figures  are  from  camera  hicida  outlines  of  sections  and  are  reductHJ 
two  thirds  in  the  reproduction.) 

Fig.  39.  From  a  sagittal  section  of  a  tail  piece  on  the  3d  day.  The  pail 
shown  is  in  the  region  of  the  newly  formed  anterior  gut  ramus  and 
the  rudiment  of  the  pharynx  (see  figure  6).  Only  the  anterior  half 
of  the  mass  of  cells  (ph')  destined  to  form  the  pharynx  is  shoWii. 
The  anterior  end  is  to  the  right.     Zeiss  D  X  2. 

Fig.  40.  A  similar  section  through  tlie  region  of  the  newly  formed  pharynx. 
The  sheath  (p«)  is  formed,  but  the  mouth  has  not  broken  through 
(see  figure  10).  The  lumen  of  the  pharynx  {phV)  is  just  appearing. 
Tlie  anterior  is  to  the  left.     Zeiss  D  X  2. 

Fig.  41.  A  sagittal  section  through  the  anterior  tip  of  the  new  median  gut 
ramus  of  a  tail  piece  (see  figure  6)  to  show  the  close  association  of 
the  formative  cells  («)  with  the  gut  {g)  at  this  point.  The  anterior  is 
to  the  right.    Zeiss  j\  X  2. 

Fig.  42.  A  .sagittal  secticm  through  the  tip  of  new  tissue  on  a  tail  piece  (fig- 
ure 4)  of  the  3d  day.  The  new  ectoderm  is  formed  and  in  place  of 
the  large  fonuative  cells  of  the  first  day  (figure  86)  are  found  many 
smaller  nuclei  with  no  distinct  cytoplasmic  outline.  The  anterior  is 
to  the  right.     Zei.ss  1)  X  2. 
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PLATE  16. 

(The   figures  are  from  camera  lucida  drawings  of    sections  reduced  five 
sixths  in  reproduction.) 

Fig.  48.  The  parenchyma  of  P.  maculata  showing  formative  cells  (s)  and  the 
nuclei  of  the  parenchyma  proper  (np).    Zeiss  ^^  X  2. 

Fig.  44.  Portion  of  the  cord  of  cells  which  is  found  lying  along  above  either 
nerve  cord  from  the  ovaries  well  down  into  the  tail,  as  in  the  stage  of 
development  represented  by  figure  54.  The  surrounding  parenchyma 
is  not  shown.    Zeiss  ^  X  2. 

Pig.  46.  A  transverse  section  through  the  atrial  cavity  just  after  it  can  be  dis- 
tinguished as  such  (see  figures  54  and  57).  The  surrounding  paren- 
chyma is  shown.    Zeiss  ^X  2. 

Pig.  46.  A  longitudinal  section  through  one  of  the  short  cords  of  cells  which  are 
the  first  sign  of  the  developing  sex  cells.  The  surrounding  parenchyma 
is  shown.  The  cord  is  evidently  composed  of  formative  cells.  The 
reproduction  of  this  figure  has  made  the  cytoplasm  of  these  cells  less 
distinct  than  was  intended.    Zeiss  ^X^' 

Pig.  47.  Section  through  one  of  the  short  cell  cords  which  is  now  suffioiently 
advanced  to  be  distinguished  as  a  testis.    Zeiss  ^  X  2. 

Pig.  48.  The  same  at  a  slightly  later  stage.    Zeiss  ^  X  2. 
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PLATE   17. 

(The  figures  of  this  plate  are  from  camera  lucida  drawings  of  sections  and 
were  not  reduced  in  the  reproduction.) 

Fig.  49.  A  section  through  a  young  ovary  just  after  it  is  distinguishable  as 
such  (see  figure  63).  The  ova  (o)  are  shown  surrounded  by  the  paren- 
chyma and  among  them  are  nuclei  {ctn)  which  are  probably  homolo- 
gous with  the  nuclei  of  the  supporting  stroma  of  later  stages.  Zeiss 
DX2. 

Fig.  50.  A  section  through  an  ovary  of  an  adult  worm  which  has  finished  its 
reproductive  season  and  in  which  all  parts  of  the  reproductive  organs 
have  disappeared  except  the  ovaries  and  a  remnant  of  the  atrium. 
Zeiss  D  X  2. 

Fig.  51.  A  sagittal  section  through  a  larva  of  P.  macuUUa  at  the  stage  when 
the  adult  pharynx  {ph)  is  just  forming.  To  show  the  relation  of  this 
to  the  embryonic  pharynx  {ph ').    Zeiss  A  X  2. 

Fig.  52.  A  section  through  the  adult  ovary  of  a  P.  mocutoto,  showing  ripe  ova 
ready  to  pass  into  the  oviduct,  the  wall  of  which  is  cut  through  (od\. 
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PLATE    18. 

(The  figures  of  this  plate  are  reduced  two  thirds  in  the  reproduction.) 

Fig.  53.  A  semi-diagrammatic  figure  of  an  early  stage  in  the  development  of  the 
reproductive  organs.  Outlines  of  body,  ovaries,  and  testes  from  a 
camera  drawing  of  a  whole  preparation.  The  testes  are  only  shown 
on  one  side.    Zeiss  A  *  X  4. 

Fig.  54.  Semi-diagrammatic  figure  constructed  in  the  same  way  as  the  last,  of  a 
stage  in  which  the  atrium  (a)  is  just  appearing  and  the  cord  of  ceUs 
{oy)  has  just  appeared  along  the  line  of  the  future  oviduct.  Zeiss 
A*X4. 

Fig.  55.  Semi-diagrammatic  figure  like  the  last,  of  a  stage  at  which  the  oviduct 
ha«  appeared  along  the  line  where  the  cord  of  cells  previously  lay,  while 
with  it  are  connected  the  incipient  yolk  glands  (y).  The  parts  of  the 
atrium  can  be  seen  and  also  portions  of  the  vasa  def  erentia,  but  the 
connections  of  the  vasa  def  erentia  and  oviducts  with  the  atrium  have 
not  been  attained.     Zeiss  A*  X  4. 

Fig.  (K).  Outline  of  the  organs  appearing  in  a  transverse  section  of  a  sexually 
mature  P.  maculata^  taken  midway  between  the  pharynx  and  the 
ovaries  to  show  the  lateral  and  vertical  extent  of  testes  and  yolk  glands. 
ZeiPH  A  X  1. 
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PLATE    19. 

(The  figures  of  this  plate  are  reduced  two  thirds  in  the  reproduction.) 

Fig.  66.  A  seini-diagrammatic  figure  constructed  in  the  same  way  as  figure 
58,  of  a  stage  in  which  the  adult  condition  has  been  practically 
attained,  save  that  the  vasa  deferentia  do  not  connect  with  the  penis. 
Zeiss  A*  X4. 

Fig.  57-59.  Diagrams  to  represent  the  development  of  the  atrial  cavity  from  a 
simple  cleft  to  a  condition  which  approximates  the  adult  (figure  34)- 
The  outline  of  a  sagittal  section  is  drawn  in  and  each  figure  is  from  an 
outline  with  a  camera  lucida.     Zeiss  A  X  4. 

Fig.  61.  The  outline  of  a  sagittal  section  of  the  region  of  the  mouth  and  atrium 
of  a  large  specimen  in  which  the  atrial  organs  were  degenerating.  The 
structures  found  in  a  number  of  serial  sections  are  all  shown.  At  the 
position  of  the  uterus  some  irregular  masses  (u),  farther  back  a  tangle 
of  muscle  fibers,  a  small  cavity  (c),  and  a  pit  on  the  ventral  surface  (ap) 
at  the  position  of  the  atrial  pore.  These  parts  are  entirely  discon- 
nected.   Zeiss  A  X  2. 
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